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ADVANCED  TESTING  'rECHNOLOGY  RDT&F  PROGRAM 


I . INTRODUCTION 


The  Navy  RDT&E  Program  in  Advanced  Testing  Technology  prepared 
by  MAT  04T  in  October  1976  is  recommended  for  modification  as  set 
forth  herein. 

The  October  1976  program  recommended  a five  year  expenditure 
of  $142,560,000.  This  report*  recommends  an  additional  expenditure 
of  S187 .010,000. 

For  those  who  question  the  need  for  a program  of  this  magnitude, 
reference  is  made  to  the  selected  comments  reproduced  in  Appendix  A 
of  the  October  1976  report . 

To  confirm  that  the  need  for  this  program  is  as  strong  as  ever, 
there  is  attached  to  this  report  (also  Appendix  A)  statements  which 
reflect  recent  judgments  of  Senator  Dale  Bumpers  of  Arkansas, 

Senator  John  Culver  of  Iowa,  and  General  David  Jones  of  USAF. 

More  detailed  support  for  this  RDTP^E  program  was  provided  on 
15-16  June  1977  at  the  DOD/lndustry  Meeting  of  Automatic  Testing 
in  Arlington,  Virginia.  The  recommendations  of  industry  were  formally 
presented  at  this  meeting,  and  on  July  1,  1977  to  Admiral  Michael  is. 
Chief.  NAVMAT.  The  numerous  industry  recommendations  have  been  given 
due  consideration  and  in  many  instances  have  been  incorporated  into 
this  report . 


* This  report  should  be  read  in  conjunction  with  the  October 
1976  publication.  A dual  page  numbering  system  has  been  used  so 
that  this  document  may  be  retained  in  its  present  form  or  so  that 
the  pages  may  be  separated  and  inserted  into  the  basic  document. 
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1.  ATE  SOFTWARE 


V.I.2.a  ANALOG  TEST  PROGRAM  GENERATION 


TASK  DESCRIPTION: 


Investigate  and  develop  methods  for  preparing  step-by-step 
procedures  for  performing  end-to-end  and  diagnostic  tests  on  analog 
electronic  systems  including  receivers,  transmitters,  antennas,  and 
displays  as  typically  are  used  in  communications,  navigation,  command 
and  control,  and  electronic  warfare. 

TECHNICAL  APPROACH: 


Task  1 - Several  parallel  study  contracts  will  be  initiated  to 
d€,‘fine  different  theoretical  approaches  for  automatically  generating 
analog  test  programs  for  different  classes  of  components,  circuits, 
and  equipment  embracing  the  full  radio  frequency  spectrum.  These 
studies  will  extend  form  DC  to  microwaves  but  with  particular  emphasis 
on  communications  systems  and  sub-systems  in  VLP , LF , HE.  VHF.  UHF 
Si  SHF  using  single  sideband,  and  phase  and  frequency  modulation. 


Task  2 - The  results  of  Task  1 will  be  coupled  with  a survey  of 
the  literature  and  commercial  products.  Results  being  achieved  on 
the  Total  Shii^  Test  Program  (TSTP)  now  in  progress  for  shipboard 
external  communications  systems  will  be  evaluated.  From  these  invest- 
igations, test  systems  will  be  developed  to  meet  the  requirements 
both  shipboard  and  and  depot  testing. 

PRIORITY:  First  SPONSOR:  ONR , NAVAIR , NAVELEX 


DELIVERABLES : 


Annual  Technical  Reports 
Prototype  Demonstrations 
Technology  Assessment  Reports 
Shipboard  and  Depot  Applications 


FY7H-80 

FY79-80 

FY79-83 

FY80-83 


COST: 

FY78 

FY79 

FYRO 

FY81 

FY82 

Task  1 

6.1 

6.2 

150K 

lOOK 

1 50K 
150K 

150K 

150K 

lOOK 

lOOK 

50K 

50K 

Task  2 

6.3 

6.4 

300K 

600K 
1 ,000K 

500K 
3 , OOOK 

400K 
5 , OOOK 
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1.  ATE  SOFTWARE 


V.1.2.b  GLOSSARY  OF  TER?'S  FOR  ATPG 

TASK  DESCRIPTION; 

Compile,  up-date,  and  maintain  a dictionary  of  terms  used  in 
automatic  test  program  generation,  analog  and  digital.  Prepare  a 
MI  I. -STD  wit.h  the  cooperation  of  other  DOD  component. s and  industry. 

TECHNICAL  APPROACH: 

The  procedure  followed  in  prt'paring  MIL-STD  1309  (Definition 
of  Terms  for  Test,  Measurement,  and  Diagnostic  Equipment)  should 
be  emulated  and  improved  upon  in  generating  this  ATPG  glossary  of 
I erms . 

PRIORITY;  Second  SPONSOR;  NAVAIP , NAVFLEX , NA\ SEA 


DEL  r VERADLES : 

Prelininary  .MIL-STD 
Coordinated  MIL-STD 


FY79 

FYRO,  82,  84 


COS'! : 


6 . 


FY78  FY79  FYRO  FY81  FY82 

4 OK  bOE  50K  30K  30K 


3/20.2 
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. ATE  SOFTWARE 


V . 1 . 14 


ATE  SOFTWARE  CENTERS 


TASK  DESCRIPTION: 

Establish  pilot  software  centers  for  each  of  the  three  System 
Commands.  Staff  these  centers  with  professionals  for  analysis, 
consultation,  recommendation,  and  problem  solving  on  matters  primarily 
involving  ATE  software. 


TECHNICAL  APPROACH; 

The  lack  of  authentic  base-line  data  with  respect  to  most  aspects 
of  software  design,  verification,  application,  and  modification 
continues  to  hinder  the  cost-effective  utilization  of  ATE  systems  in 
the  DOL)  environment.  The  people  and  data  needed  to  properly  manage 
this  technology  are  widely  dispersed.  This  task  will  be  to  track 
the  state-of-the-art  in  ATE  software  by  bringing  together  a small 
group  of  professionals  in  each  of  the  three  System  Commands  who  will 
concentrate  on  the  following  problem  areas; 

Life  Cycle  Cost  Drivers  for  Test  Program  Sets  (TPS) 
Requirements  for  Diagnostic  Test  Depths 
Documentation  and  Change  Control 
Field-data  Acquisition  and  Feedback  ^’ethods 
Simulation  and  Standardization  of  ATE  and  UUT 
Operator  Interface  and  Record-keeping 
Work-load  and  Throughput  Statistics 

To  assist  in  performing  the  above  functions,  each  of  the  three 
software  centers  will  develop  and  maintain  its  own  Software  Data  Bank. 
The  function  and  format  of  the  data  banks  will  be  coordinated  through 
the  Testing  Technology  Center  for  uniformity,  utility,  and  cost 
control . 


PRIORITY:  Urgent 


SPONSORS : NAVA I R , NAVELEX , NAVSEA 


DELIVERABLES : 

Annual  Technical  Reports  FY78-92 


COST : 

FY78 

FY79 

FY80 

FY81 

FY82 

6.5 

NAVA  I R 

BOOK 

400K 

500K 

500K 

bOOK 

NAVFLFX 

200K 

250F 

BOOK 

400K 

500K 

NAVSEA 

lOOK 

200K 

BOOK 

4 00K 

bOOK 
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1.  ATE  SOFTWARE 


V.l.lS  R&D  TO  SUPPORT  ATE  SOFTWARE  CENTERS 

TASK  DESCRIPTION: 

Conduct  basic  research  into  non-numeric  large  data  and  graphic 
file  management  systems  to  supplement  the  limited  interactive  capability 
available  in  contemporary  computer  systems. 

TECHNICAL  APPROACH: 

The  specific  purpose  of  this  research  is  to  assist  the  development 
of  thf?  three  ATE  Software  Centers  by  eventually  providing  better 
means  for  collecting,  processing,  interpreting,  distributing,  and 
utilizing  the  large  volumes  of  data  and  imformation  which  are  inherent 
in  the  operation  of  these  centers.  This  task  may  also  yield  results 
of  value  to  other  ATE  Information  Centers.  The  preferred  technical 
approach  is  not  known  at  this  time. 

PRIORITY:  First  SPONSOR:  ONR.  NAVAIR 

DELIVERABLES: 

COST: 


6.1 

6.2 


5/40.1  Revision  1-July  1977 


Annual  Technical  Reports  FY78-82 


FY78  FY79  FY80  FY81  FY82 

50K  75K  lOOK  lOOK  lOOK 

lOOK  200K  BOOK 


2 . PROPULSION .ELECTRICAL,  & AUXILIAKY  HACHINEHY 


DELIVERABLES : 


Sensor  Trade-Off  Analysis  Report 
Sensor  Techniques  Development  Report 
Prototype  Implementation  Report 
Test  and  Evaluation  Report 
Additional  Sensor  Development 


FY78 

FY7R 

FY79 

FY80 

FY81 


COST  : 


FY78 

FY79 

FY80 

FYRl 

FY82 

6.2 

lOOK 

1 OOK 

1 OOK 

TOOK 

TOOK 

6.2 

300K 

4 OOK 

2 OOK 

2 OOK 

6.  ■} 

I .00 OK 

1 . OOOK 

1 .OOOK 

Ih'vision  1-  July  1977 


2 . PROPUmiON,  ELECTRICAL,  Sc  AUXILIARY  MACHINERY 


V.2.1.a  CONDITION  MONITORING  MODULES 


TASK  DESCRIPTION: 

Develop  a family  of  standard  condition  monitoring  modules, 
and  prepare  general  guidelines  and  detailed  specifications  for  their 
use,  to  enable  the  systematic  installation  of  on-line  automatic  test 
equipment  on  different  types  of  propulsion  and  auxiliary  machinery 
machinery  in  all  the  ships  of  the  fleet  commencing  in  1985. 

TECHNICAL  APPROACH: 

The  technology  being  developed  in  other  parts  of  this  Advanced 
Testing  Technology  program  will  be  tracked  and  assessed  in  the  initial 
phase  of  this  project.  Particular  emphasis  will  be  placed  on  reviewing 
the  MAVAIR  projects  relating  to  test  and  diagnostics  for  propulsion 
and  machinery  equipment,  and  the  NAVSEA  project  on  the  evaluation  of 
the  LM-2500,  FT-9,  and  LST  1179  class  of  ships. 

For  new  equipment,  existing  sensor  technology  will  be  identified 
which  can  be  designed  into  the  machinery  to  be  monitored.  In  addition 
"strap-on"  sensors  will  be  developed  which  will  permit  attachment 
to  equipment  w’hich  does  not  contain  its  own  internal  sensors. 

Other  condition  monitoring  modules  will  be  developed  for  data 
transmission,  processing,  display,  and  record-keeping.  These  modules 
will  also  be  capable  of  interfacing  with  other  ship  systems  such  as 
S.MDS  which  may  be  installed  for  communication  and  test  purposes. 
Guidelines  and  specifications  will  be  prepared  to  influence,  control, 
and  assist  in  the  management  of  this  long-range  project. 

PRIORITY;  Second  SPONSOR:  NAVSEA 


DELIVERABLES : 

Annual  Technical  Reports  FY78-S2 

Prototype  Models,  initial  FY81 

Prototype  Models,  continuing  FY82 

Initial  Guidelines  and  Specifications  FY82 


COST ; 

6.3 

6.4 


FY78  FY79  FYRO  FYKl  FYR2 

150K  150K  600K  3 , OOOK  5 , OOOK 

5 ,000K 
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PROPULSION,  ELECTRICAL,  & AUXILIARY  MACKIMERY 


V.2.1.b  CONDITION  MONITORING  FOR  SHIP  PROPULSION  MACHINERY 
TASK  DESCRIPTION: 

Perform  land-based  and  sea-test  evaluations  of  the  existinp  LM- 
2500  Condition  Monitoring  System  and-  the  FT-9  Engine-Condition  Monitor. 
Implement  recommendations  of  prior  feasability  study  on  a Diesel 
Engine  Condition-Monitoring  System  for  the  LST  1179  class. 

TECHNICAL  APPROACH: 

The  first  two  pr<-totype  monitoring  and  diagnostic  and  diagnostic 
systems  for  naval  ship  propulsion  machinery  were  designed  for  the 
LM-2500  and  FT-0.  A different  approach  was  set  forth  in  a feasability 
study  for  the  Deisel  class  of  main  propulsion  machinery.  These  efforts 
will  be  continued  (and  coordinated)  to  verify  and  quantify  the  benefits 
derived  from  reduced  maintanance  manning,  lesser  repair  costs,  and 
increased  availability  of  the  entire  ship  platform.  Approximately 
$1 , 500K-2 . 500K  have  been  invested  in  the  LM-2500  and  FT-9  Engine- 
Condition  Monitors.  Relying  on  the  experience  gained,  the  development 
cost  for  the  LST  1179  class  is  estimated  at  S500K  over  three  years. 

This  pro,joct  will  be  directed  towards  evaluating  the  findings  on  the 
two  prototype  systems  so  that  these  results  can  be  factored  into  the 
Diesel  Engine  *’onitor  and  other  subsequent  programs. 

PRIORITY:  First  SPONSOR:  ^’AVSEA 

DELIVERARLES : 


Evaluation  Report  LM-2500  FY79 
Evaluation  Report  FT-9  FY79 
Preliminary  Design  LST-1179  FY79 
Prototype  Installation  LST- 11 70  FYRO 
Prototype  Evaluation  FY81 
Specification  for  Condition-Monitors  FY82 


COST : 

6.2 

6.3 


R/46.2  P.evision-July  1977 


FY7S 


FY79 


FYRO 


FY81 


FY82 


150K 


150K 

250K 


150K 

250K 


150K 

250K 


150K 

250K 


2.  PROPULSION,  ELECTRICAL,  K:  AUXILIARY  MACHINERY 


V.2.6  MEASUREMENT  AND  RECORDING  SYSTEM  DFVET OPMENT 

FOR  ON-LINE  MACHINERY  MONITORING 

TASK  DESCRIPTION; 

Explore  dramatically  new  techniques  for  on-machine  instrumentation 
and  recordinp  systems  for  ship  propulsion  and  auxiliary  machinery  to 
better  monitor  critical  parameters  on  drive  shafting;  camshaft  and 
drive  gears;  governor  and  controls;  and  fuel,  lube  oil,  and  air  systems. 

TECHNICAL  APPROACH: 

This  project  focuses  on  novel  measurement  and  recording  techniques 
for  ship  machinery  instrumentation.  Development  of  a ship  machinery- 
monitoring capability  involves  the  prior  analysis  and  testing  of 
shipboard  machinery  to  determine  typical  failure  modes.  Work  now  being 
performed  by  others  in  this  area  must  be  evaluated  to  assess  the 
effectiveness  of  various  detection,  diagnosis,  and  prognosis  techniques. 
On-machine  instrumentation  techniques  will  be  devised  to  better  acquire 
and  record  critical  operational  parameters  (or  effects)  for  the  mach- 
inery under  test.  The  test  components  ultimately  must  be  easily  attached 
to  the  machinery  under  test;  and  must  operate  unattended  for  long 
periods  of  time  in  a .shipboard  environment.  New  solutions  to  meet  these 
long-standing  requirements  will  be  sought. 


DELIVERABLES : 

Feasibility  Study 
Annual  Technical 

Report 

Reports 

FY78 

FY78-82 

COST: 

6.2 

FY77 

50K 

FY78 

lOOK 

FY79  FY80 

lOOK  IbOK 

FY81 

125K 

FY82 

125K 

2.  PROPULSION,  ELECTRICAL,  Si  AUXILIj^RY  MACHINFKY 
V.2.8  ATE  FOR  SHIPS  ELECTRICAL  POV'ER 


TASK  DESCRIPTION: 

Develop  improved  means  for  automatically  monitoring  and  recording 
the  steady-state  and  transient  output  of  primary  and  secondary 
electrical  power  sources  aboard  surf ace  ships . Develop  improved  means 
for  monitoring  the  turbines,  mechanical  drive  trains,  and  electrical 
generators  to  reduce  manning  and  maintenance  requirements. 

TECHNICAL  APPROACH: 


Many  of  the  newer  equipments  being  installed  aboard  ships  contain 
semi-conductoi-  componen  i,s  which  are  sensitive  to  transient  spikes  in 
the  electrical  power  system.  Protective  dircuitry  cannot  be  depended 
upon  to  always  withstand  these  transients,  and  equipment  function  can 
be  degraded  even  if  hard  faulures  are  not  induced.  This  project  will 
review  the  results  being  achieved  in  the  com.mercial  electrical  power 
industry,  and  in  aircraft  electrical  systems,  in  order  to  determine 
to  what  extent  and  by  what  means  the  electrical  power  on  surface  ships 
will  be  best  conditioned.  Consideration  will  be  given  to  additional 
factors  which  may  be  peculiar  to  a ship-board  environment  such  as 
grounding,  EMI,  lightning  strikes,  and  damage  control.  A prototype 
system  will  be  developed  utilizing  currently  available  technology 
to  demonstrate  and  clarify  the  requirements  for  electrical  power 
conditioning,  monitoring,  and  record  keeping.  The  effect  of  irregular- 
ities in  the  drive  system  on  the  ships  electrical  output  will  be 
determined . 


PRIORITY:  First 


SPONSOR:  NAVSEA 


DELIVERABLES : 

Annual  Technical  Reports 

FY78-82 

Interim  Recommendations 

FY79 

Prototype  Installation 

FY80 

Evaluation  of  Prototype, 

Land 

FY81 

Evaluation  of  Prototype, 

Sea 

FY82 

COST: 

FY78 

FY79 

FY80 

FY81 

FY82 

6.3 

150K 

250K 

1 ,OOOX 

2,000K 

500K 
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. ADVANCED  AUTOMATED  TESTING  (CONCEPTS  & HARDWARE) 


V.4.1  NEW  TEST  TECHNIQUES  (FOR  END-ITEMS) 

TASK  DESCRIPTION: 

Investigate  and  develop  new  and  improved  test  techniques  for 
end-items  to  reduce  test  times  and  to  improve  the  quality  of  testing. 
Concentrate  on  classes  of  end-items  known  to  present  difficult  testing 
problems . 


TECHNICAL  APPROACH: 


This  project  will  consist  of  several  parallel  but  coordinated 
tasks  in  which  the  basic  theories  of  operation  will  be  analyzed 
in  an  effort  to  originate  new  and  effective  test  procedures  for 
each  of  the  following  classes  of  end-items. 

1.  Phased-Array  Antenna  (radar  and  sonar) 

2.  Doppler  Radar 

3.  Closed-Loop  Feedback  Systems 

4.  Microwave  Strip-Line  Circuitry 

PRIORITY:  First  SPONSOR:  ONR 

DELIVERABLES : 

Annual  Technical  Reports  FY78-82 


COST: 


6.1 


FY78 

FY79 

FY80 

FY81 

FY82 

500K 

1 ,000K 

1 ,000K 

1 ,000K 

1 ,000K 
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ADVANCED  TEST  TECHNIQUES  (CONCEPTS  & HAkDWARE) 


V.4.1.a  NEW  TEST  TECHNIQUES  (FOR  ATE  SYSTEMS) 

TASK  DESCRIPTION: 

Anticipate  new  test  requirements  for  ATE  systems  generated 
by  the  incorporation  of  the  emerging  technologies  into  prime  system 
development  programs.  Investigate  all  advances  in  technology  to 
determine  applicability  to  new  ATE  system  design. 

TECHNICAL  APPROACH: 

This  project  will  consist  of  several  tasks.  Although  the  stress 
will  be  on  the  sewer  technologies,  investigations  will  also  be 
made  into  finding  new  solutions  for  older  previously  identified 
problems,  in  calibration  and  switching.  The  several  task  areas  are: 

1.  Self-Test  and  Calibration 

2.  Analysis  of  Errors  Introduced  by  Signal  Sampling 
and/or  Data-Bus  Communication 

3.  Signal  Sampling  by  Scan  Converters 

4.  Programmable  Interfacing 

5.  Multiple-Switch  Status  and  Performance  Sensing 

6.  Front-End  and  Distributed  Microprocessors 

7.  Data  Transmission  Over  40mllz 

8.  Fiber  Optic  Data  Transmission 

9.  Fiber  Opt ic/Charge-Coupled-Device  Interface. 

10.  Optical  Switching 

PRIORITY:  First  SPONSOR:  ONR  , NAVKLEX , NAVAIR , NAVSEA 

DELIVERABLES : 

Annual  Technical  Reports  FY78-82 

Feasability  Prototypes  FY79-82 


COST: 

FY78 

FY79 

FY80 

FY81 

FY82 

6.2 

1 ,000K 

2 ,000K 

3 , OOOK 

3 , OOOK 

4 ,000K 
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V . 4 . 1 . b LANGUAGE-DRIVEN  FUNCTIONAL  ATE  j 


TASK  DESCRIPTION; 

Investigate  the  feasabllity  of  generating  a new  programming 
language  to  guide  and  control  the  design  of  ATE  hardware. 

TECHNICAL  APPROACH: 

Task  1.  This  study  will  l:)e  directed  towards  reversing  the 
sequence  of  ATE  system  design  so  that  the  software  and  language 
elements  will  be  structured  first  to  be  then  followed  by  the  hardware 
design.  ATLAS,  BASIC,  and  OPAL  will  be  reviewed  as  will  other  languages 
and  other  software  packages.  This  task  is  a new  start.  The  best  method 
of  approach  will  be  solicited. 


Task  2.  This  study  will  be  directed  specifically  towards  the 
use  of  graphical  and  pictorial  programming  aids,  as  contrasted  to 
the  alpha-numeric  data  handling  format  in  current  useage  in  ATE 
software  systems. 

PRIORITY' : Second  SPONSOR:  ONR 

DELIVERABLES : 

Annual  Technical  Reports  FY78-R2 


COST  : 
fi.  1 

EY7R 

FY79 

FYHO 

FY81 

FY82 

Task  1 . 

ATE  Graphics 

35UK 

3bOK 

350K 

350K 

3oOK 

Task  2. 

Language  Di^sign 

3bOK 

3.50K 

3 5 OK 

350K 

3.50K 
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4.  advanced  test  TECHNI<^UES  (CONCEPTS  St  HARDWARE) 

V.4.1.C  ATE  MAN-MACHINE  INTERFACE 

TASK  DESCRIPTION; 

Research  the  theoretical  and  practical  aspects  of  improvinp  the 
operator-ATE  interface.  Identify  and  evaluate  the  basic  parameters 
in  the  ATE  man-machine  interface.  Apply  the  results  obtained  to 
several  related  but  different  ATE  applications. 

TECHNICAL  APPROACH: 

This  study  will  be  approached  on  the  basis  that  human  interpre- 
tation of  ATE  derived  data  can  be  much  improved  if  the  data  content 
and  data  format  is  better  presented.  Participants  in  this  study  \\ill 
include  maintenance  engineers,  display  experts.  .ATE  programmers,  and 
human- factors/human-engineering  people.  Areas  fo  investigation  will 
include  communications  efficiency,  causes  of  operator  confusion  and 
error,  guidance  for  t*'st  program  designers,  etc.  Results  of  this 
study  will  be  applied  to  the  following  problem  areas; 

1.  Test  Program  Set  (Design  and  Utilization) 

2.  Distortion,  Intermittent-Fault,  and  Multiple  Fault  Analysis 

3.  Complex  Digital  Pattern  Analysis 

•1.  Multiple  Profile  Data  Correlation 

.5.  Automated  Maintenance  Action  Logging 

PRIORITY:  First  SPONSOR:  ONP. , NAVLLEX  , NAVAI  R . NAVSFA 

DELIVERABLES; 

Annual  Technical  Reports  FY78-82 


COST: 


FY78 

FY79 

FY80 

FY81 

FY82 

6.1 

5U0K 

700K 

900K 

900K 

900K 

6.2 

500K 

1 ,000K 

2 ,000K 

2 ,000K 
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4.  ADVANCED  TEST  TECHNIQUES  (CONCEPTS  Sc  HARDWAKK) 

V.4.1.d  INFOPiMATION  PROCESSING  FOR  ATE 

TASK  DEXCRIPTION: 

Investigate  entirely  new  approaches  to  the  collection,  organization 
storage,  retrieval,  interpretation^ and  distribution  of  large, 
complicated,  and  diverse  data  files  such  as  are  encountered  in  ATE 
hardware,  software,  and  interface  technology. 

TECHNICAL  APPROACH: 

This  is  a new  start.  The  preferred  method  of  approach  is  not 
known.  However,  recent  work  in  artificial  intelligence,  robotics, 
and  pattern  recognition  will  be  reviewed  in  a search  for  promising 
lines  of  inquiry. 


PRIORITY:  Second 


SPONSOR:  ONR 


DELIVERABLES: 

Annual  Technical  Reports  FY78-82 


COST: 


FY78 

FY79 

FY80 

FY81 

FY82 

6. 1 

65K 

75K 

75K 

75K 

75K 

6.2 

75K 

150K 

150K 

150K 

1 


lb/74.4  Revision-July  1977 


L 


ki 


4.  ADVANCED  TEST  TECHNIQUES  (CONCEPTS  HARPV.’ARE ) 

V.4.1.0  ATE  BLILDIMG-BLOCK  AUGMENTATION 

TASK  DESCRIPTION: 

Fill  in  the  gaps  in  the  present  inventory  of  ATE  building 
blocks,  and  enhance  the  standardization  therof. 

TECHNICAL  APPROACH ; 

Following  a study  and  definition  phase,  protptype  building 
blocks  will  be  developed.  Close  coordination  will  be  maintained  with 
the  SEM  program.  Candidates  for  thsi  project  are: 

1.  Family  of  Power  Supplies 

2.  Family  of  Switching  Modules 

3.  Microwave  synthesizer,  18-lOOgHz 
■1  . ?'ass-Memory  Testers 

5.  Logic.  Analyzers 

6.  Operator  Control  and  Display  Station 

7.  High  Power  Test  Station 

8.  Ruggedizat ion  of  Selected  Commercial  Items 


PRIORITY:  Second 


SPONSORS : NAVAI R , N AVELEX , NAVSFA 


DELIVERABLES : 

Study  reports 

Definition  of  Building  Blocks 
Prototype  of  Building  Blocks 


FY78-82 

FY79 

FY80-82 


COST : 


FY78 
1 , 5 OOK 


FY79 


FYRO 


FY82 


1,500K  10,000K  lO,OOOK  10,000K 
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4.  ADVANCED  TEST  TECHNIQUES  (CONCEPTS  Se  HAPDV>AhE) 


V.4. 1. f 


SEM  FOR  ATE 


TASK  DESCRIPTION: 


Develop  a family  of  Standard  Electronic  Modules  (SEM)  for  both 
off-line  and  on-line  ATE. 

TECHNICAL  APPROACH: 

The  SEM  hardware  program  has  been  making  progress  for  many  years 
in  several  different  parts  of  Navy.  The  SFM  program  has  been  directed 
primarily  at  prime  equipment.  Appro.ximately  3,000,000  SEM's  are 
operating  in  Fleet  weapons  systems.  These  SEMs  are  also  finding 
useage  in  ground  support  equipment.  The  purpose  of  this  ATE  project 
will  be  to  build  upon  and  expand  the  present  SE.M  efforts.  The  first 
step  will  be  to  identify  all  SEM  in  the  inventory  and  those  items 
scheduled  to  be  added.  The  possibility  of  using  this  SEM  hareware 
as  building  blocks  for  future  ATE  systems  will  be  investigated.  If 
the  results  of  this  inquiry  are  positive,  then  the  requirements  for 
additional  SEM  building  blocks  will  be  delineated.  The  time  and  cost 
of  developing  these  SEM's  will  be  projected  and  compared  to  conventional 
hardware  acquisition.  It  is  anticipated  that  the  results  of  these 
studies  will  be  extremely  favorable  for  the  SEM  approach.  The  end 
result  can  be  a standardized  approach  to  the  ” instrument-on-a  card" 
concept  which  has  already  achieved  some  success  in  other  instrumentation 
systems . 


PRIORITY:  First 

DELIVERABLES : 

SEM  Catalog  for  ATE 
Feasability  Report 
SEM  Augmentation 
Prototype  ATE 

COST: 


FY7» 

75K 

6.3 

6.4 


SPONSORS : NAVELEX , NAVSEA 


FY7R 

FY78 

FY79- 

FY80- 

82 

82 

FY79 

FY80 

FY81 

FYR2 

50K 

350K 

500K 
1 , OOOK 

bOOK 
3 , OOOK 

500K 
5 , OOOK 
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4.  ADVANCED  TEST  TECHNIQUES  (CONCEPTS  HARDWARE) 


V.4.1.g  NEXT-FAMILY  OF  OFF-LINE  ATE 

TASK  DESCRIPTION: 

Define  and  develop  a complete  family  of  off-line  ATE  To  better 
meet  future  needs. 

TECHNICAL  APPROACH; 


The  definition  phase  of  this  project  will  concentrate  on  building 
block  characterist i cs  data  bus  protocols,  and  switching  modules  in 
different  functional  groupings.  Navy  test  requirements  will  be  analyzed 
in  terms  of  spectrum,  density,  and  site  location.  V.’RA/SRA  test  cor- 
relation requ  i rem.ents  will  t)e  set  forth  in  terms  of  error  cones  and 
tolerance  trees.  Original  or  source  test  data,  languages,  compilers, 
and  documentation  methods  will  be  investigated  including  their  inter- 
play with  BIT/SCT  provisions  of  the  future.  Logistics  support  and 
product  improvement  factors  will  be  considered  such  as  operator  and 
maintenance  training,  calibration  and  repair,  and  test  equipment 
obsolescence.  A plurality  of  prototype'  building  blocks,  and  a partial 
ODf'rating  system,  will  b<'  constructed  using  off-the  shelf  test 
equipment  where  applicable,  Spe'c  i f i eat  ions  and  documentation  will  be 
prepared  for  quantity  procu  reme'ii  t s . 


PRIORITY:  First 


SPONSORS : NAVA  I K , NAVELEX , NAVSEA 


DELIVERARLES : 


Definition  of  AEE . Annual  Reports 
Building  Blocks,  Prototypes 
Operating  System 
Sped  f i ca  t i ons 

FY79-82 

FY80-82 

t’YHl 

FY81-82 

COST  : 

FY78  FY79 

FY80 

FY81 

FY82 

6.2 

•IbOK  4 50K 

4 50K 

4 50K 

450K 

6.2 

.OOOK 

7 .OODK 

1 5 , OOOK 

25 , OOOK 
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5.  DESIGN  FOR  TESTABILITY 


I 

V.5.0  BIT/SCT  COMPENDIUM 

TASK  DESCRIPTION: 

Classify  BIT/SCT  design  techniques  that  have  proven  successful 
over  the  years  in  their  application  to  systems,  sub-systems,  and 
component  test  and  evaluation.  Develop  a framework  for  evaluating 
the  cost/benefit  ratio  of  these  successful  applications.  Identify 
new  candidates  for  the  application  of  BIT/SCT,  hardware  and  software. 

TECHNICAL  APPROACH: 

The  literature  abounds  with  examples  of  good  and  bad  BIT/SCT. 

An  assessment  of  this  technology  will  be  mad(’  to  identify  the  causes 
and  costs  of  success  and  failure.  A compendium  will  be  prepared  which 
will  include  a description  of  the  technology  and  management  initiatives 
applied  by  Navy  to  the  Modular  Radar  Program,  the  SEM  program,  the 
Fleet  Ballistic  Missile  program,  the  F-4 , F-14,  E-2c , etc.  From  this 
assessment,  recommendations  will  be  made  as  to  preferred  design 
practice  for  new  systems.  Further  R&n  efforts  needed  to  maintain  an 
adequate  technical  capability  in  BIT/SCT  will  he  identified  on  a 
continuing  basis. 

PRIORITY:  First  SPONSOR:  ONR/TTC 


DELIVERABLES : 

Annual  Technical  Reports 


FY79-82 


COST: 


6.2 


FY78 

BOOK 


FY79 

■U)OK 


FY80 

bOOK 


FY81 

400K 


FY82 

BOOK 
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5.  DESIGN  FOR  TESTABILITY 


V.S.U.a  BIT/SCT  PAYOFF  DEMONSTRATION 

TASK  DESCRIPTION: 

Perform  a real-life  case  study  to  identify  the  factors  which 
impede  the  application  of  BIT/SCT  to  modern  sophisticated  electronic 
systems.  Estimate  the  hardware  and  software  investment  that  is 
needed  to  satisfy  the  requirements  for  an  optimally  designed  BIT. 
Conduct  this  study  on  a system  which  may  he  modified  to  actually 
benefit  from  the  analysis.  Draw  general  conclusions  to  affect 
management  decisions  on  future  acquisitions  such  as  VSTOL . 

TECHNICAL  APPLICATION: 


A preferred  candidate  for  this  study  has  been  identified  as 
the  AN/ AWG- 10 , lOA  fire-control  system  used  in  the  Navy  F-4  aircraft. 
Alternate  candidates  are  the  Terrier  and  Tartar  shipboard  radar 
systems  AN/SPG51,55.  The  above  systems  are  widely  deployed  in  the 
Fleet  and  are  known  to  have  persistent,  chronic  maintenance  problems 
Discussions  will  be  re-opened  with  respect  to  the  AWG  10,10A  where 
preliminary  planning  has  indicated  a good  probability  for  success. 
The  study  is  intended  to  have  practical  application  in  the  future 
modification  of  several  hundred  AN/AW'G-10. 


PRIORITY:  First  SPONSOR:  TTC/NAVAIR 


DELIVERABLES  : 


BIT  Hardware/Sof twart'  Definition 
Case  Study  Report 
BIT  Augmentation  & Evaluation 
Management  Report 

FY7V 

FY78 

FY79 

FY79 

COST: 

FY77  FY78  FY79 

6.2  30K  lOOK  lOOK 

6.3  650K  3.000K 

FY80 

50K 
2 ,OOOK 

FY81 

FY82 

6.4 

TBD 

TBD 

TBD 
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DESIGN  FOR  TESTABILITY 


V.5.6  TESTABILITY  IN  FAULT  TOLERANT  DESIGNS 

TASK  DESCRIPTIONS; 

1.  Prepare  a technology  assessment  report  covering  fault  tolerant 
hardware  and  software.  Based  upon  this  assessement , identify  the 
contemporary  principal  approaches  for  implementing  fault  tolerance. 
Identify  the  maintainability  requirements  for  each  appraoch.  Using 
this  information  as  base-line,  investigate  and  develop  a methodology 
for  the  design  of  maintainable  and  testable  fault  tolerant  systems. 

2.  Compile  a dictionary  of  terms  for  fault  tolerance  compatible 
with  MIL-STD  1309B  for  Automatic  Test  Equipment. 

3.  Concuct  basic  research  into  new  and  improved  techniques  for 
describing,  designing,  and  implementing  fault  tolerant  systems; 
and  for  testing  these  systems  tri  determine  their  operational  and 
maintenance  status. 

d.  Conduct  research  into  better  methods  of  communicating  (and 
rlocument  i ng)  ideas  and  information  in  fault  tolerant  technology. 

TECHNICAL  APPROACH: 

Task  1.  Identify,  catagorize,  and  describe  the  principal  techniques 
now  used  for  implementing  fault  tolerance  by  review  of  the  world- 
wide literature  in  the  field;  by  review  of  contemporary  fault 
tolerant  equipment  designs;  and  by  review  of  ongoing  research  and 
development  projects  at  OMR,  NSF,  NASA,  AF,  industry,  and  elsewhere. 

Task  2.  Identify  the  language,  and  more  precisely  define  all  the 
key  terms,  in  common  useage  in  fault  tolerance  theory  and  practice. 
This  effort  will  build  upon  the  results  of  previous  incomplete 
actions  by  the  IEEE  and  other  professional  groups. 
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Task  3.  Conduct  independent  studies  on  the  followinp  classes  of 
technology  treated  as  separate  but  related  entities; 

a.  Computers 

b.  Communications 

c.  Control  Systems 

d.  Distributed  f’icroprocessor  Systems 


Preferiuice  will  be  given  to  individuals  to  conduct  these  studies 
where  the  rtvsearch  direction  is  different  from  that  which  has  been 
pursued  in  the  past  in  order  to  encourate  novel  approaches  and 
to  extend  tht>  tf'chnology  base  of  competent  professionals.  Close 
coordination  of  these  studies,  between  each  of  them  and  with  the 
hardware/software  teclinology  assessment  described  above,  is  to  be 
effected  by  staff  of  O'lH  and  TTC . 


Task  4.  Research  will  be  conducted  into  graphical,  pictorial,  and 
alpha-numeric  methods  of  information  transfer  and  documentation 
relative  to  this  specific  technology.  Techniques  common  to  graph 
theoretics  and  pattern  recognition  will  be  examined. 


DELIVERABLES : 

Annual  Technical  Reports 
Technology  Assessment  Report 
Methodology  for  Design  and  Test 
Dictionary  of  Termsm  Preliminary 
Dictionary  of  Terms 


FY78-82 

FY79 

FY80 

FY81 

FY81 


Tasks 

FY78 

FY79 

FY80 

FY81 

FY82 

Computers 

75K 

75K 

75K 

75K 

75K 

Commun i cat i ons 

75K 

75K 

75K 

7bK 

7bK 

Control  Systems 

75E 

75K 

75K 

75K 

75K 

Distributed  uPs 

75K 

7bK 

7bK 

75K 

75K 

Information  /Ciraphi  cs 

75K 

7 5K 

75K 

75K 

75K 

375K 

S75K 

37bK 

375K 

375K 

Tasks 

Technical  Assessment 
Design  Methodology 

lOOK 

lOOK 

7bK 

lOOK 

7bK 

lOOK 

75K 

lOOK 

10  OK 

lOOK 

175K 

17bK 

175K 
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6.  EDUCATION,  TRAINING,  S:  >!ANAGEMENT 


V.6.10  MAINTENANCE  SHOP  MAMAGF"ENT 

TASK  DESCRIPTION: 

Conduct  a study  of  current  maintenance-shop  practices  to  identify 
and  expand  the  use  fo  those  practices  that  contribute  to  high 
productivity.  Translate  these  findings  into  more  widespread  use. 

TECHNICAL  APPROACH: 

There  is  considerabel  diversity  in  the  test  and  repair  cycles 
being  practiced  in  the  various  Navy  maintenance  activities.  It  is 
an  established  fact  that  certain  maintenance  sites  characteristically 
have  amuch  higher  work  output  in  terms  of  repaired  and  test  certified 
components  than  do  other  sites,  this  in  spite  of  the  fact  that  test 
equipment  is  similar,  personnel  staffing  appears  to  be  standard, 
and  no  marked  differences  exist  in  shop  workload.  This  study  will 
identify  those  practices  that  contribute  to  high  productivity.  From 
this  study,  improved  shop  management  and  scheduling  procedures  will 
be  documented  to  accelerate  their  use  at  the  low  production  sites. 

This  study  will  include  all  of  the  shop  Sub-systems  that  need 
improvement  to  achieve  optimum  ATE  utilization. 

PRIORITY:  First  SPONSOR:  .NAV.MAT/NAVA  I R 

DELIVERABLES : 


Shop  Management  Findings  FY7R 
Shop  Management  Procedures,  Interim  FY79 
Shop  I'anagement  Procedures,  Final  FYHO 


6.  EDUCATION.  TRAINING,  S:  MANAGEMENT 


V.fi.ll  ATF  DAv<5F-LTNE  PRODUCTIVITY 

TASK  DESCRIPTION: 

Collect  author  i tat  i\-f?  data  and  develop  pertinent  statistics  on 
ATE  thruput  for  state-of-the-art  Navy  ATE  systems  in  a hiph  work-load 
environment.  Present  this  information  in  a format  which  will  facilitat 
comparison  with  other  ATE  systems. 

TECHNICAL  APPROACH; 

This  effort  is  in  the  nature  of  a "time  and  motion"  study  but 
directed  to  measuring  ov'erall  productivity,  or  thruput,  in  contrast 
to  making  observations  on  individual  actions  in  a comple.x  electronics 
maintenance  activity.  Two  ATE  systems  which  are  roughly  equivalent  in 
sophistication  will  be  selected.  Candidates  initially  selected  are 
VAST  and  AN/ AiVM-23 . These  testers  operate  in  the  same  avionics 
environment,  with  sim.ilar  worK- loads Navy  technicians  and  contractor 
support;  and  are  derived  from  the  same  electronics  era.  These  testers 
are  widely  deployed  in  the  Navy  and  are  of  a mature  design.  The 
information  derived  from  this  study  will  fill  a large  gap  in  the 
understanding  of  ATF  productivity,  and  will  assist  management  in 
planning  for  the  future. 

PRIORITY:  First  SPONSOR:  TTC 

DELIVERABLES ; 

Interim  Report 
Final  Report 

COST: 

FY77  FY78  Fy79  FY80  FY81  FY82 
6.5  35K  85K 


FY77 

FY78 
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6.  EDUCATION,  TRAINING,  >k  MANAGEMENT 


V.6.12  ACQUISITION  MANAGEKS-ATE  INDOCTRINATION  COURSE 

TASK  DESCRIPTION: 

Develop  a new  course  of  instruction,  or  augment  an  existing 
course,  to  indoctrinate  Navy  acquisition  managers  and  their  respective 
staffs  in  the  different  actions  that  need  to  be  taken  to  procure 
ATE  in  a more  timely  and  more  cost-effective  manner. 

TECHNICAL  APPROACH: 

One-day  seminars  will  be  developed  to  familiarize  Navy  officers 
with  the  functions,  capabilities,  and  limitations  of  each  of  the 
organizational  groups  involved  in  the  Navy  ATE  effort.  The 
presentation  will  review  the  DSARC  cycles  and  relate  these  cycles 
to  organizational  decision  makers.  The  presenter  should  be  a 
management-level  person  with  a good  overview  of  the  total  ATE  scene. 
Seminar  attendees  should  be  Navy  personnel  in  (or  soon  to  be  in) 
m.anagement  post  ions. 

PRIORITY:  First  SPONSOR:  MAV.M.AT 

SELIVERARLES : 

Seminars-every  two  weeks  PY77-82 


COST: 

^Y77  ^Y7F,  EY79  FY80  FY81  FY82 

6.5  lOOK  75K  50K  50K  50K  50K 


6.  EDUCATION.  TRAINING,  g:  MANAGEMFMT 


V.6. 13 


ACQUISITION  MANAGEHS-ATE  TECHNOLOGY  COURSE 


TASK  DESCRIPTION; 

Develop  a technology  intensive  course  of  instruction  for  key 
personnel  assigned  to  each  major  acquisition  manager  to  review  the 
state-of-the-art  in  ATE.  Use  selected  examples  to  provide  an  in-depth 
refresher  of  the  core  technologies  contained  in  most  ATE. 

TECHNICAL  APPROACH: 


This  course  will  review  the  many  technology-based  aspects  of  ATE 
including  hardware,  software,  and  interfacing  for  both  on-line  and 
off-line  devices.  Attendees  will  become  more  familiar  with  ATE,  and 
will  simultaneously  receive  a general  technology  up-date,  but  this 
course  will  stress  the  fact  that  more  detailed  assistance  will  be 
needed  for  making  decisisns  on  a case-by-case  basis.  Sources  of 
expertise  resident  in  Navy,  and  elsewhere,  will  be  identified.  This 
course  will  be  scheduled  in  two  parts,  two  weeks  of  instruction  total 
One  week  will  be  devoted  to  on-line  ATE:  one  week  to  off-line.  Both 
parts  will  include  software  instruction. 


PRIORITY;  First  SPONSOR:  NAVMAT 


I 


6.  education,  training.  & MANAGEMENT 

V.6.14  SUPPORT  FOR  NAVY  ATE  STRATEGY  GROUP 

TASK  DESCRIPTION: 

Bring  together  the  expertise  residing  in  all  the  NAVHAT 
laboratories  and  elsewhere  in  Navy  to  support,  strengthen,  manage, 
and  execute  the  Navy-wide  RDT&E  Program  in  Advanced  Testing  Technology. 

TECHNICAL  APPROACH: 

To  be  determined.  This  is  a new  start.  Coordination  and  central 
leadership  will  be  provided  by  the  Navy  Testing  Technology  Center 
at  NOSC.  Strong  administrative  and  managerial  support  will  be  provided 
by  the  TAMS  Program  Office  in  NAVMAT. 

PRIORITY:  Urgent  SPONSOR:  NAVMAT 

DELIVERABLES; 

Annual  RDT&E  Program  in  ATE  FY78-S2 

COST: 

FY78  FY79  FY8U  FY81  FY82 
6.T^"  2bOK  250K  250K  2bOK  250K 


I 


6.  EDUCATION,  TRAINING,  fc  MANAGEMENT 


I 

V.6.15  ATE  TECHNOLOGY  CENTEP  FOR  pf-D 

TASK  DESCRIPTION: 

>< 

Establish  a Navy  manaped  semi - i ndependenl , professional,  ATE 
^ center  to  help  coordinate  and  evaluate  the  many  diverse  but  related 

i projects  and  tasks  set  forth  in  the  Advanced  Testinp  Technology 

; (ATT)  KDTSiE  Pro  pram. 

TECHNICAL  APPROACH: 

I 

i 

The  basic  foundation  of  the  ATT  propram  is  technolopy.  Because 
I the  newer  technolopies  yii'ld  the  promise  of  preater  pay-off,  a 

I Technolopy  Assessment  and  Forecast inp  Function  will  be  established. 

' The  professional  staff  of  this  central  ATF  Center  will  support  and 

be  supported  by  the  activities  of  the  "avy-wide  ATE  Strategy  Planning 
Group.  As  the  e.xpert  is('  of  the  staff  prows,  they  will  also  provide 
the  functions  of  analysis,  consultation,  recommendation  , and  problem 
solving  in  an  objective  and  semi -au tonomous  mode. 

An  R&D  information  storage  and  retrieval  system  will  be  designed 
and  maintained  by  the  professional  staff  in  order  to  provide  rapid 
access  to  thc'  many  volumes  of  significant  scientific  and  engineering 
data  that  is  being  generated  in  this  A^'F  technology.  This  data  will 
also  be  made  available  to  others.  Coordination  and  leadership  will 
be  provided  to  enhance  the  quality,  compa t ab i 1 i t y , and  efficiency 
of  information  transfer  within  and  between  all  Navy  ATE  Data  Banks. 

PRIORITY:  Urgent  SPONSOR:  NAVMAT/TTC 

i DELIVERABLES: 

Annual  Technical  Reports  FY7R-82 , . . . 

Intermittent  'technical  Reports  FY78-R2,... 


Cost : 


FY78 

FY79 

FYHO 

FY81 

FY82 

650K 

650K 

6bOK 

650K 

650K 

if 
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APPENDIX  A 


CONTINUATION  OF  SELECTED  COMMFN'TS  ON  READINESS 

1.  Letter  to  Secretary  of  Defense,  Harold  Brown,  with  accompany inp 
letter  of  Senator  John  Culver  to  Senator  John  Stennis  dated  March 
29,  1977.  Subject;  "The  Readiness  Crisis". 

2.  iext  of  Senator  Dale  Bumpers  as  printed  in  the  Conpressional 

Record  of  April  6,  1977.  Subject:  "Military  Readiness  Crisis". 

3.  .Message  of  approximately  January  1976  from  General  David  C.  Jones, 
Chief  of  Staff,  USAF  to  General  Evans  (AFSC/CC)  and  to  General 
Rogers  (AFLC/CC).  Subject:  ATE  Development  and  Acquisition 
Management . 

4.  Reprint  from  NOSC  Outlook,  Vol . 1,  No  8,  June  3,  1977.  Subject: 
Comments  of  Norman  Polmer,  Editor,  1966-1976  U.S.  Navy  Section, 
Janes  Fighting  Ships. 
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IVASMINC.TON.  D.C.  20S1O 


llonor.  Mo  li.iroTd  Vrc-n 
Scrror.'uy  of  IJ'im.e 
Hio  I’l  ;i  t 

Va'.Iii nv-.t  oa,  H.  C. 

Dc.'.r  r<iri-:.'.ry  T-iu\.a: 

I'aclo;  I dj  1‘.  a copy  of  r.v  report  for  tho  fcnito  .‘r.-.id  S.-i-.’icos 
Co:'C.Lt;if  ca  r!.’  ci  . I .-t  : oOv’.  i ;a-'  n o{  our  Ai..rii  Forcoo.  Thir.  wa 
prcpni'i'i  r,-.  part  o;  ■ ,y  r i lai  i aj;  r.rudy  of  thin  j rp-ort  ant  ir.suG 
."ad  a (t. -r  ; t o vir.itr;  to  a doxen  m'litary  f ;i'.  t a 1 1 t ions 

3nr,f  ri-i'-dt-r  .a',  voll  as  a.iFl  i t i cu'.al  infoir;ation  pruvic'.od  by  the 
fc'i  vitos . 

I bop.-  ;b.-.t  Vv-'i  vill  a.n  oppor  t -r-.  i t y to  road  tbir,  r>-port  an 

tbit  yea  •..•ill  nb.iio  vita  no  your  ov.-n  i i .-.ct  ions  a;id  i,u;;p;or.t  Ions; 
ff  you  olrdi. 


Si  iicorol  y , 


JCCrcs 
F.nclosu  re 


C*  t 


rr  tt 

▼ M.  WVA^M. 

•*.  ► nr. 

y r.  •t-o.  j»  . 

4oA- 

C.  rx't.vi  • rc»*** 

•*A<rt . ( mO. 

KJ»  *.  Ll.*«T.  VT. 


Mit*  . 

I***'  *w,^0,  • C. 
rc»*t  » ffji. 
m r«**i*«*. 

err.  V* 

m.  ■'•••T  ^*^T.  jm  . 
o««rty  r.  »ftNT\.iTT.  c>«uc 


• < ‘v  C*  f ( 
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WA.SMINCTON.  D.C,  20310 


hlarch  29,  1977 


The  Honorable  John  C.  Stenni'; 
Chai  I'l'an 

Senate  Ar-ed  Services  Cj'  .nittee 
Washington,  D.C.  ZOblO 

Dear  Hr.  Chairr::3n; 


Since  joining  th,e  Senate  Ar.red  Services  Comittee,  I have  developed 
and  pursued  an  interest  in  the  actual  corbat  readiness  of  our  military 
forces.  In  hearings  and  i:n  —iitc-e  discussions,  as  v.ell  as  in,  field 
inspections,  I have  cndeavuied  to  learn  the  facts,  explore  the  prob- 
lems, and  suggest  soluti('n;>  vl;ich  I'ould  i.. prove  cur  defense  capabilities. 

The  Secretary  of  Defenso  and  the  Ctnirran  of  the  Joint  Chiefs  of  Staff 
provide  our  Committee,  i."  I'leir  an.-^ual  reports,  with  an  overview  of 
the  readiness  of  our  f'n-ccs  i'  broad  outline.  In  recent  years,  the 
picture  has  been  one  oi  ['n'sistcnt  and  serious  problems. 

In  order  to  study  these  important  issues  in  greater  detail,  I traveled 
to  a representative  cross-section  of  a c’07cn  military  installations, 
covering  all  four  Services,  during  t!;c  first  week  of  December,  1976. 

A list  of  the  places  visited  is  attached. 

On  the  basis  of  my  visits,  and  after  review  of  additional  documentary 
materials  subsequently  pre.vif'''d  to  ne,  I have  prepared  the  enclosed 
report,  which  addresses  not  only  specific  local  situations  tut  also 
the  broader  issues  of  readiness  which  are  of  great  concern  to  our 
Committee. 


Assisting  re  on  this  inspection  trip  were  Peorge  foster,  the  able 
and  versatile  rrofcssionl  St.'ff  Hcc.ber  of  our  Cor.mi  ttee , Charles 
Stevenson  of  my  staff,  and  Captain  R.  T.  I'.anning,  f.'avy  escort 
officer.  I deeply  apprcciair  their  efforts  to  make  our  necessarily 
brief  visits  informative  and  productive. 


V. 
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UelTlU*  gas  could  bo  plMd 
260>^1m  or  «o  to  tiko  oMt  eoMt  of  Baibnit 
Uland^Domr  Ft*o«iiMkn’«  Oove.  and  th^^ue- 
factlon\^t  ond  UnnlzMl  built  th^.  Hib» 
voiUd  TM^ro  C1«H  7 ksobreaUfiC  tanken. 
cliraper  CUm  10  •hlM^roqulrod  to 

grt  Into  soutn^yt  Melillle  011  year  round 
Po!^  Oa»  18  ln>rfl8tod  In/to®  pipeline  be* 
CHUw  It  want®  to  j^ove  Um  own  water-crosK- 
lx'4:  te<-hnol<»gy. 

About  three  would  needed. 

coMlns;  from  to  gSOO  million 

Tl>e  iiNO  gaLberV^g  system  would 

more  th^gSOO  mllllon^^ 
IVrnvt'aytCcla  aalil  In  Otta^  the  two 
■tudioji  e^Mld  yield  enough  Infofti^tlon  for 
repor^'ii'  he  made  to  the  Natlon^VsKnergy 
B*>ar#r  and  other  government  e*’ejirW  hy 
av^lumn  It  |>r<\nilseb  all  c(»mniunlile<-  MffX^^ied 
>1  tl.e  plan  will  beronaxiited  \ 


MllJTARY  RFADINESS  CRISIS 

Mr.  BCMTKRS  Mr  Presi  lent.  my 
friend  and  coiirtigne  on  Uie  Arm^  Serv- 
icfs  Committee.  Senator  John  Culver,  of 
Itwa.  rcscontly  made  an  Uiiportant  re- 
I*ort  to  the  committee  on  Uie  combat 
readlneRb  of  our  Armeii  Porcas.  Since 
}olxilnK  the  Armed  Services  C(>mmltU*c. 
Sexiator  Cxtlvxr  has  done  a major  serv 
tee  by  focu&lng  on  the  question  of  com- 
bat readiness  and  sugrsesUntf  ways  to 
tn.pmve  our  actual  defense  capabUiUes 
HLs  latest  report,  based  on  an  Inspection 
trip  to  13  military  installations  In  De- 
©ember  1976,  and  a re\lew  of  Defense 
Department  documents,  presents  a se 
rln^u  picture  of  growrlzig  readiness  de- 
flrdencles.  Tills  Is  a problem  which  stiould 
be  of  great  concern  to  the  Senate  and 
also  to  the  American  Utxi)ayer& 

Senator  Culvo  found  that  we  can  rely 
on  only  a small  frartloi.  of  our  forces  to 
be  fully  prepared  for  combat  On  any 
given  (lay.  only  about  half  of  our  air- 
craft and  only  lialf  of  rnir  ships  are 
o{ieratk>iiaIly  r<«dy  On  nrany  planes 
srarre  pari/)  are  switched  and  r<v  witched 
for  every  fllglil  To  redu«e  cxjst*!.  trail.- 
tng  lias  been  cut  to  a point  which  under  - 
crvlnes  the  ooinbat  pn>flcietiiy  of  our 
hghtlng  units  We  have  aL^o  nsadc  fur 
elgn  military  sales  of  inx>de.ni  weaponry 
bf^ore  milng  the  reciulremonts  of  our 
own  forces  And  these  prchlems  adversely 
affect  the  morale  of  our  service  men  and 
ninneii.  fuxUier  aggruvating  shortaga^ 
of  the  highly  .skilled  personnel  nc^Yied 
to  c>peniU*  our  .sophlsUcaleti  military 
ha.-dwarr 

Senator  CuLvrR  belicrve.*  Unit  It  adds 
Utile  to  our  defense  to  have  exotic  new 
pLtnc:  tank.'^.  and  ships  on  Uie  drawing 
U>ard . when  large  numbers  of  oui*  cur- 
r.uit  wetipoius  are  not  fully  operational 
huLiy  He  concludes  Uiat  we  should  as- 
sign n higher  prlorit>  to  improvcHl  readi- 
nfiv-  M>  as  to  turn  oiu  exLsting  forces 
Into  us»ble  mu.'^rle  Tlie  »Senator  rightly 
Kivr.  that  when  tlir  American  taxpayers 
are  asked  to  . pond  over  $123  billion  a 
jo*»r  on  defense.  Uiey  cxiHJCt  strong  and 
capable  fun  es.  and  they  deserve  tlie  mo^t 
f osl -efTectlve  defense  (>o.sslble. 

Mr  Ihcsldent.  I recommend  benator 
rnvM;  s readinrs.s  report  for  the  atten- 
tion of  my  rolh  ■<;urs  It  Is  the  Ifltost  ' f 
his  contrihutlons  to  the  work  r>f  the 
Armed  Service',  rommlttc»'  and  onr  »•  - 
forts  to  pr.ivide  a defeiUie  po.siurc  wh.c 
protect  Die  Nition';.  •^nnnt.’  i** 


commeasurwie  with  our  oiber  n^ttoiULl 
priorities. 

I ask  unanimous  oonsent  ttiat  ttie  Ben 
ator’B  report  be  printed  In  ttie  Rsooid 
There  being  no  obJoettofL  the  report 
was  ordered  to  be  printed  In  the  Record 
as  follows- 

The  ItCAi'i.NKS6  Crisis 
America's  military  forren  are  in  a tsiun  R 
mg  state  of  oonvbat  readluees.  Despiu*  hll 
llorin  of  doUars  spent  on  «>pblstlcat«Kl  arm 
equlpmeut,  oompetlUve  pay  and 
bouiasct',  advanC4Hi  tralulag,  a.id  ez^'andtsi 
funding  for  (iparutlons  and  Pialntenai.rv  \**‘ 
can  rely  on  only  a tu«ui  f.-a>  tlon  <>(  our 
forceti  to  lx*  fully  prejartsi  at  any  givpi. 
tlm'‘ 

IVn^UuJ  ou-alte  t * o;/«  rntN'Otu  n ;t«* 

c»>iUirmed  the  drpU>mt'le  hgun  '.  airctuly  fc 
lorUHl  through  the  mlllUu7  chASii  of  com- 
nuind  and  In  ainu-.U  Ui  the  Oon- 

(Ttw.  In  Mjfne  ««  found  tliat  hx-al 

*-lT"  were  even  *•<»:▼-. 

‘ :i  a.-.v  given  day.  only  about  half  cur 
abut  alr«  rH/t  are  oi)crftMor.aiy  rea/ly  to 
fe-rfonu  their  miMpioT  In  the  on.'-.  .4  ei*iiie 
cR|wnH;"f  r^-  systems  the  ftguroc  for  thObc 
p.anee  that  are  fv»Uv  cajvable  dmpti  as  low 
as  10  percent 

Similarly  bccaia.se  of  planned  molnlenanc® 
snd  UDforei^'n  problenas,  only  about  half  of 
our  slaJpe  are  oi^iwtlonaJly  ready  at  any  time 
In  order  to  make  our  pilanaa  capable  of 
perfotming  thedr  miw'lons.  parte  are  fre- 
queniiy  uuen  m«n  other  aircraft  and  then 
returiieu  aftera'ard  iA>r  many  plane®,  there 
la  one  instance  of  tills  switching  and  re- 
ewUchtng  of  part®  for  every  eortle  flown. 

Main  lenaiU'.e  pen«>iinel  are  often  over 
worked  and  even  dlfiCA>uragod  from  reenUst- 
ing  by  a cannibalization  rate  that  wastes 
approRinvately  10  percent  of  all  itialntenance 
man-hour®,  with  anue  f>erHonnel  rept>rtlng 
that  one-third  to  one-half  their  time  1®  spent 
solely  on  Juggttnp  j>art®  from  one  aircraft  to 
another 

Tlu'se  prt»hlem®  have  been  gelUng  worse 
rather  than  l>ett«r  In  recent  years  Blnce  1973 
thote  has  h«^n  a steady  inciease  In  the  per- 
centH^:e  of  Navy  alnni/l  grounded  be<au®c 
of  a la.  • • f ayiart'  iiarUi.  tiie  averafie  ta.  I year 
ma®  al*»*  .t  7ft  pvT'  ent  'l*he  Air  Porce  cstinj 
balU'.dl  Ti  rate  na®  <U*uble<1  In  the  pa®t  Uire<‘ 
year-  ar.d  the  even  higher  Navy  r.itc  M half 
again  a®  high  as  In  19.3 

inerm.  Ing  hwe  rtdi:«  e l tralnlUK  op 

erailoru.  U>  the  p<i1nt  that,  few  »;ldlors.  »taihir® 
aiHl  amnen  a.  Uudly  get  U>  fire  the  weapui. 
aMd»'ne<l  u>  them,  or  with  suffkle.ii  frequency 
to  devel‘»p  proficiency  In  the  mad  <la®h  to 
build  up  our  mu>/hr<x>mlng  foreign  military 
ac  haw  not  1,i-,ltat4Xl  t4>  furnish  for- 
eign poa-er®  with  in'Xirrn  weHfytnry  before 
meeting  the  !\®e*la  of  ovu  c\wn  armed  forcee 
fihf*r!age.s  of  trained  personnel.  eAcesslre 
rualiiienancc  reqnlremetit*.  InadoqtiaU'  sup- 
plies of  all  spare  parts.  Incroaslng  costs  all 
( f ihe'ie  fart4>re  have  created  a vicious  cycle 
<7  reduced  combs!  readiness  and  capahUlty 
**7.e  remedy  for  each  specific  problem  only 
a».•l:a\Ale^  othei  prohlems 

In  short  we  do  not  have  the  ready  mnit.iry 
muac  le  to  match  our  strength  on  paper  Con- 
•eqncntly,  U fl.  teipayeni  are  not  getting 
their  money'#  worth  from  our  htjndred  bil- 
lion dollar  plus  dafense  budget 

W'e  are  wasting  probable  billions  of  dollars 
each  year  on  unn4K-oa*ary  malntrr)a!i- e. 
eaiia.d  by  unreliable  equipment 

We  are  draining  the  pereonnel  Hyhl»*m  to 
.fw  iirnltH  by  proliferating  advanced  avsteins 
wMrh  reqi.lre  Increased  nximher;  cjf  highly 
: — ‘Mf  i fchnlrai  per-onnel 

'Vr  a e n.-hing  ne'"  program.s  Into  pro- 
•!  1 hen  additional  research  develop- 
• » • » ng  and  evaluation  might  have 

mrn«.fe4  rosMy  prohlema  and  when  ade 
hf»s  not  been  given  to 


A}irU  li,  i:i.\ 

Oil®  lofUtloal  4«mande  which  these  1 1 

veapoas  arwuf 

Thm  •otvitkm  to  these  problems  1®  not  Aim 
ply  to  spand  more  money  aithougb  more 
funds  are  clearly  needed  for  cartAlu  ouiliary 
actlvltle®  On  the  contrary,  defenae  planners 
In  recent  yeara  hav®  freqvieiitly  ch<eer>  «.• 
•I>end  limited  reeourcoa  on  new  equl»  inem 
and  addUl(>nai  research  rather  Utan  on  cur 
rent  readinena  Tet  the  ruah  to  modernlrn 
tlon  has  occaalonally  aireeded  a pare  mMrh 
.id  have  produced  greater  rellahill’v  and 
lovt-r  life  cycle  eoeta 

We  ha\e  been  so  <aueht  up  In  the  glHrr  r 
of  new  technology  that  we  have  neglected 
ou:  for.-et  In  being  Our  preoccupation  with 
future  dUtajil  Uireats  and  rapabtlltirs  ha 
made  It  queetlonable.  rather  than  certain 
UjuI  we  could  prevail  In  any  c<.nfll<*t  it-  thi- 
nesr  future 

It  adds  little  to  delcrTcnce  to  ha* » e\..t 
new  weajH'.ns  on  the  drawing  boards  a hen 
large  mimhers  of  our  current  plane.<^  t’nk< 
and  ship®  cannot  be  relied  upon  texiay 

We  need  to  Improve  our  combat  readjnes.<« 
now.  If  thlp  means  foregoing  or  deferring  the 
Si'qulsltton  of  coetly  new  systems  or  addi- 
tional personnel,  then  we  should  make  those 
tough  choleea.  deterrence,  for  crises  and 
contingencies  in  the  next  few  year®,  and  for 
Improved  perceptions  of  America's  strength 
by  allies  and  adversaries,  we  must  turn  our 
existing  forces  Into  nsable  muscle 

When  UB.  taxpayers  pay  for  a division  or 
fleet  or  an  air  wing,  they  expect  to  get  a 
strung  and  capable  unit.  And  since  military 
funds  are  neoeeaarlly  limited  by  competing 
requirements  for  budgetary  restraint  and  for 
other  government  programs,  our  citizens 
dftflcne  the  most  coet-effectlve  defen.se  pos- 
sible 

WHAT  CONSTITLTTS  READINESS’ 

Readiness  Is  admittedly  a somewhat  Im- 
preciBe  concept.  Incorporating  both  quan- 
titative measures  (such  as  the  numbers  of 
I>ersonneI  and  equipment  on  hand)  and 
qualitative  judgments  about  the  ability  of 
men  and  machines  to  carry  out  assigned  mis- 
sions There  is  a complicated  reporting  system 
des.'TllNHl  below,  but  we  discovered  that  com- 
n.aiuler#  have  broad  discretion  In  determin- 
ing their  status.  One  commander,  for  exam- 
p.c.  .<«ild  that  he  never  considered  bis  units 
"fully  trained,"  Another  deliberately  down- 
gracJtd  a unit  as  an  incentive  to  Improve. 
.s*>me  c.-mmanders  report  high  readiness  de- 
spite admitted  shortages  of  some  people  with 
rrlticAl  skills  and  persistent  problems  with 
certain  Klnd>  of  less  essential  equipment 

Omitted  from  the  specified  readlnes.s  fac- 
b>rs  is  one  which  Is  probably  tlie  most  im- 
portai'.t  but  the  hardest  to  determine — 
morale  Within  broad  limits,  high  morale  can 
make  au  effective  fighting  force  of  a unit 
which  otherwise  Is  undermanned  or  under- 
fiuppllfd  Similarly,  low  morale  esn  soften  tlie 
punch  of  tbe  b«t-equlpped  unit  In  fact, 
of  course  high  morale  and  high  stales  of 
roadluess  generally  go  together  Units  Ujat 
have  ade4iuate  numbers  of  quality  personnel 
Jijul  etiulpnienl  are  usually  better  able  to 
train  and  conduct  exercises  that  build  co- 
hcfrlve  combat  forces  When  men  are  over- 
w'orked  wUh  maintenance  of  inferior  equip- 
ment. however,  or  cannot  obtain  sufficient 
.si>aro  paiU  or  operating  hours,  they  lose 
interest  and  job  satisfaction.  It  may  be  sig- 
nificant in  this  regard  that  commander.®  who 
reported  the  mo^  complalrta  from  subordi- 
nate pcrsojinel  on  Issue®  like  the  perceived 
"rr.)slon  of  benefits"  liappened  to  head  units 
wMch  had  serious  readlnes.s  problem®,  thus 
indicating  niiother  possible  link  between  low 
rcadh  e-NS  ami  »ow  morale  end  perliap--  p*x>r 
Iradc.bhip 

Impr<nn.f  riau.j  e^‘  i*.-l  a one-si.oi  ^oal 

Ra^Jier.  it  rer^tilre-  a sustained  effort  of 
budding  ir.vei'.tonc.'  I’.iprovlnK  rqMipmcni 
ret.iin.nj-  per"  ; nel  ati*i  ral"."  nv-- 
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raU  llieM  taMka  go  together  and  take  time 
But  the  tingle  moet  uoportent  change  is  a 
simple  ong  of  pertpectlee:  to  give  combat 
readlneoa  a high  priority  and  constant  at* 
teutlon. 

If  senior  commanders  and  service  budgets 
are  preoccupied  wtth  deelgnlng  or  buying 
newer  weapons,  rather  than  having  today's 
forces  ready  to  perform  their  minions,  the 
Services  will  respond  to  and  reflect  those 
priorities.  On  the  other  band,  If  xaadlness 
Is  the  touchstone  for  pride  and  confidence 
In  our  military  c^ablllty  and  is  recognized 
as  a priority  before  the  acqulaltlon  of  new 
weapons  systems,  readiness  will  Improve  and 
will  remain  high 

COMBAT  EEADINESS  aCPORTIHC  6YSTCMS 

Active  military  unite  are  required  to  re- 
port regularly  on  their  combat  rcadlneas  in 
accordance  with  an  elaborate  system.  While 
there  are  variations  among  the  Services  in 
the  kinds  of  Information  reported  and  the 
precise  definitions  used,  the  reports  general- 
ly consist  of  an  overall  unit  readiness  figure, 
plus  figures  for  personnel  readiness,  equip- 
ment and  supplies  on  hand,  equipment  read- 
iness. and  training  readiness  In  making  de 
terminations  for  these  reports,  commanders 
have  some  discretion  and  can  add  special 
remarks  for  further  explanation 

Each  unit  reports  % "C-rattng**  for  readi- 
ness, both  composite  and  by  the  four  listed 
categories  C-1  means  fully  ready  to  per- 
form Its  mlsHloDs.  C-3  means  subetantlally 
ready;  C-3.  marginally  ready:  and  C-4.  not 
”eady.  For  example,  units  are  C-l  in  terms 
o*  personnel  when  they  have  96  • percent 
of  their  assigned  strength  (in  the  Army  and 
Navy,  90  * percent  in  the  Marine  C'orps  and 
Air  Force! . They  dn»p  to  C-4  when  their 
strength  la  below  76  percent  In  the  Army.  66 
percent  in  the  Navy,  70  percent  In  U8MC 
and  Air  Force 

When  measuring  equipment  and  supplies 
on  hand,  the  Army  and  Marins  Coiq^  con- 
sider 90  f percent  of  equipment  sufTlclent 
tor  C5-J  and  below  70  percent  requiring  C— 4. 
The  Air  Force  uses  lower  rates  of  86  » per- 
cent and  below  66  percent.  The  Navy  rating 
Includes  the  overall  supply  situation  as 
well  as  numbers  of  aircraft  A further  com- 
plication is  that  the  Navy  reports  in  terms 
of  mission  area  readlnesM  as  well  as  overall 
combat  readiness 

A separate  rating  la  glvsn  the  equipment 
actually  on  hand  The  Army  calls  units 
C I when  90  • percent  of  their  equipment 
Is  operatlonblly  ready  and  C-4  when  that 
percenatiige  drops  below  70  percent  The 
Marine  Corps  uses  86  ♦ percent  and  below 
66  percent  for  the  same  ratings  In  the  case 
of  aircraft,  the  Navy  con.slders  units  C-l 
when  they  have  75  percent  of  their  aircraft 
safely  flyable  and  capable  of  performing  as- 
signed missions,  they  are  rated  C-4  when 
the  percentage  drops  below  40  percent  In 
the  Air  Force,  units  are  rated  C-l  when 
over  70  percent  of  their  aircraft  are  opera- 
tionally ready  and  C~4  when  the  figure  drops 
below  40  percent 

Italnlng  is  another  concept  about  whose 
very  meaning  there  is  no  uniformity  among 
the  Services  The  Army  and  Marine  Corps 
tie  their  ratings  to  time  required  to  bring 
units  to  a fully  trained  status  Tlie  Navy 
has  less  specific,  more  judgmental  criteria 
The  Air  Force  uses  the  measure  of  the  per- 
centage of  trained  air  crews  that  are  mis- 
sion ready 

An  outside  ob.server  finds  It  hard  to 
nnder'itand  why  thsre  should  be  such  dlffer- 
efirsK  among  the  Services  as  to  what  consti- 
tutes various  degrees  of  c<»mhftt  readiness 
Perhaps  a more  fundamental  problem  Is 
wberher  the  wide  latitude  for  local  Judg- 
ment results  In  comparabl*  and  accurate 
repr>rting  Although  many  ciffirers  admit- 
ted the  jMitentlal  for  abuse  ami  inflated  re- 
porting, since  commaiulers  would  likely  be 
rehiefant  to  report  a de»  line  In  reaillnes 


during  their  command,  moet  officers  aald 
that  reportu^  was  gener^y  accurate  and 
that  readiness  Is  at  times  even  understated 
rather  than  exaggerated 

Despite  periodic  Inspector  Qeneral  visits  to 
chock  on  unit  readiness,  there  Is  no  evidence 
of  any  systematic  effort  to  go  back  and  cem- 
pare  actual  with  reported  status,  or  to 
revise  flttuess  reports  when  serious  problems 
are  discovered  I believe  that  oversight  proce- 
dures should  be  expanded  and  slrenglbened. 
and  that  officers  should  be  held  accountable 
for  exaggerating  the  condition  of  tbelr  units 

Military  personnel  generally  have  a stn>ng 
dedication  to  duty  and  a **can-do"  spirit, 
despite  deficiencies  In  numbers,  trainln^r.  or 
equipment.  But  our  men  and  women  in  the 
Bervlcee  deaerve  better  There  are  some  In- 
dications. for  example,  that  a heavy  mainte- 
nance load  aometlmes  leads  to  reduced  re- 
enllstment  rates  Several  commanders  re- 
ported that  tliey  lack  adequate  Dumber»  of 
personnel  in  supervisory  enlisted  grades. 
Some  shortages  in  crltlcai  skills  were  at- 
tributed to  competition  from  private  Indus- 
try There  is  thus  an  apparent  need  for  a 
flexible  Incentive  system  to  attract  sufficient 
pe.rsonnel  in  thcae  skills  and  a requirement 
for  tioee  monitoring  of  the  readiness  report- 
ing in  the  pers(*unel  area. 

Similarly  In  training  there  must  be  a 
close  watch  on  readiness  Many  units  have 
reduced  exercLses  in  ewder  to  cut  rents.  While 
no  one  claimed  that  the^e  reductions  low- 
ered proficiency  to  an  unacceptable  level, 
belt-f  jhtening  clearly  has  Its  limits.  Tliese 
must  be  can‘fully  studied  so  that  minimum 
levels  can  be  rei-oguized  and  maintained 

Not  all  units.  i»f  cour-^e  inxisl  be  fully  com- 
bat-ready (C-U  at  an  times.  But  persistent 
shortfalls  could  lead  to  situations  where 
mobilization  and  deplo>mect  eontltveney 
plans  are  totally  unrealistic  and  uiuittaln- 
able 

op.sfziVATiONs  IN  TiiF  ma.o 

During  our  visit  to  a d*iven  military  bases 
a fair  croas-sectlon  of  our  defense  establish- 
ment. we  found  the  morale  i>f  our  volunteer 
forces  surprisingly  g«xid  despite  the  problen\s 
cited. 

Nonetheless,  the  progress  that  our  i.atUYn 
is  making  towarci  achieving  a hard-fighting 
force — ready  to  meet  any  situation  ^Is,  In 
my  Judgment,  being  seriously  and  uncon- 
scionably Imfreded  by  a la<  k of  logistics  and 
malntenai.ee  support. 

Our  national  interest  requires  the  m<«st 
cost-effective  defense  sy.stem  we  can  achieve 
It  Is  therefore  distressing,  for  example,  to 
find  significant  quanlltle';  of  brand  new. 
h^hly  expensive  and  si>phlstlcated  aircraft 
inoperable  because  of  shortages  of  repair 
parts  These  problems  plague  such  aircraft 
which  we  examined  as  the  P 14.  a 88  7 bil- 
lion program,  the  S-3A,  a $3  4 billion  pro- 
gram. and  the  F 15.  a 812  2 billion  program 
When  we  pay  such  sums  for  m«leru  weap- 
ons. we  properly  expect  that  they  will  be 
kept  crimbat  ready  and  quickly  repairable 

I am  also  conrernr<i  that  many  of  our 
own  forces  are  wiyrklng  hard  and  training  to 
fight  a well-armed  and  armf*red  enemy  with- 
out being  given  the  aamr  m<vlprn  weapons 
that  we  find  being  sent  to  many  foreign 
countries  under  our  foreign  sales  program 
’fhts  Is  part irtilarly  evident  In  the  case  of 
our  latest  generation  of  highly  ac^  ura^e  anti- 
tank weup<ms  the  TOW  and  Dragr»n 

At  tinies  It  sepnw  that  modernization  of 
U 8 fiirces  has  been  subordinated  tt>  a big 
push  to  develop  new  weapons  for  expanded 
foreign  sales  W>  are  l>etng  asked  by  the  ITe- 
fensc  Department  to  believe  that  a malor 
Soviet  buildup  In  the  European  theatre  has 
serious  Implications  to  our  NATO  forces,  but 
at  the  same  time  we  find  that  In  fact  the 
m.xlern  weapons  to  ro\inter  such  a buildup 
ore  being  provided  to  support  foreign  sales, 
rather  than  to  supply  our  own  \inlts 

In  addition,  the  sales  of  these  highly  so- 


a 


phlstlcated  weapoub  to  these  foreign  coun- 
trlM  muBt  be  considered  in  light  of  the  re- 
qulremeuts  that  such  soiae  might  place  on 
our  critically  akUled  manpower  oapabllltlea 
for  thaae  systems  aa  well  os  tiie  competition 
on  loglatlCA  support  for  theee  systems 
r<.)RT  HOOD.  TEX 

The  principal  readiness  Issue  of  the  units 
at  Fort  Hood  la  the  status  of  training  and 
loglaitc  diaterlal  supi>ort  Most  of  the  units 
need  addllkmal  training  to  Improve  their 
readiness  Y**t  this  dlvLsion  received  funds 
for  c»nly  80  |>er«  ent  of  the  training  days  which 
had  been  r(«q nested  We  were  adMsed  that 
the  constant  rotation  of  units  to  Euro{>e  Is 
causing  a problem  In  stability  for  training 
and  maintenance  A slgtaflcant  puTiWjn  oi 
the  mechanized  e<pilpmcni  howjtzaTs,  and 
aircraft  was  below  the  re.idiness  mtena  es- 
tablished at  the  Corps  le\el  The  units  at 
l'’ort  H</od  do  nut  liave  all  of  the  I)ra-’t<n 
mbwlle  systeina  uhal  they  are  authorved 
There  are  CJtlier  shortages  of  e«piipment  at 
I-'ort  Hotxl.  Some  of  whhh  were  reporte<J.\ 
created  by  foreign  military  boJes  Of  p.«rti.  n- 
lar  c<*ncem  were  dls*  iis8lons  Uiat  we  had 
with  Fome  of  tlie  trcx>ps  who  expressed  c«  i - 
cern  over  a shortage  of  night  vision  g'*i!c;e 
'riiese  troops  W'ere  concert. ed  that  thev  did 
not  have  these  goggles  but  that  lo*ejgt) 
tns>pa  being  trahied  at  Port  H<x>d  had  the^* 
g(.iggl«fl  with  them  Another  concern  ex- 
pressed was  with  the  adequacy  of  defeust\e 
equipment  for  chemical  warfare  situation*. 
Helicopter  pilots,  for  example,  said  that 
present  unwieldy  gas  masks  cannot  be  \iMd 
safely  by  both  meniber.-i  of  the  ^rew  .<•  ilu- 
Same  time 

LVKt  air  RCT  BASF,  ARI. 

At  Luke  Air  Force  Ila^e.  we  receued  .i  re- 
port on  the  readlne.ss  status  of  the  Air  ice  - 
newest  F 15  aircraft  as  well  as  the  older  V 4 
aircraft  At  the  time  of  my  vlelt  only  23  < f 
the  4S  F 15  alrcra/t  at  Lnke  were  rcp<»rted 
as  flyable.  with  the  remainder  down  either 
for  repairs  or  aupply  We  also  learned  that 
the  unit  coet  per  flying  hour  of  (he  F 1.4  l«5 
quite  a bit  higher  than  that  of  the  F 4 air- 
craft. and  the  maintenance  man-hours  per 
flying  hour  were  nearly  as  much  as  the  older 
F 4 aircraft  Moreover,  the  F 16  Is  suffering 
nearly  three  times  the  cannibalization  rate 
of  the  F 4 

It  8<‘<'ms  to  me  that  the.^  newer  ft--phl>ti- 
rated  systems  ore  demonstrating  much  high- 
er operating  ami  malntA'nance  costs  than 
the  older  aircraft  that  they  were  Intended 
to  repla'e  During  the  past  year  the  <'pera- 
tlonaj  rea<liness  rale  for  the  F 16  aircraft  has 
been  ct)rLsls(ently  lower  than  the  standard 
eibtabUshed  b>  the  Air  Force  and  even  lower 
than  the  older  F 4 aircraft  'l*he  Air  Force 
has  rexenily  placed  many  new  |>ers<mnel  at 
Luke  who  will  re<pilr<‘  significant  training  to 
meet  qualified  skill  rexiulrements 

will  TAMS  AIR  FORCE  BASF,  ARIZ 

At  Williams  Air  Force  Baec.  we  visited  the 
nndergTH<luAie  flight  training  facilities  and 
received  briefings  on  the  program  l>elng  con- 
ducted at  this  location  Many  foreign  pilots 
are  trained  by  the  Air  Force  at  Williams  The 
base  Is  operating  at  this  time  at  only  60  per- 
cent of  capacity  and  many  trainer  aircraft 
are  sitting  Idle  on  the  runways  Some  of 
the  aircraft  ha\e  l>een  placed  In  storage  at 
this  time  It  would  appear  desirable  to  ex- 
pl«>re  tlie  i><».sstblllty  of  using  private  con- 
trac’tors  for  a substantial  amount  of  the 
training  of  foreign  pilots  now  being  per- 
formed by  the  Air  Force 

VSS  ■■('ONSTFI  1 ,M  I' ’N'  A!SrSA»n  (ARRirS 

\Vc  oh  er\ed  flight  operation^  of  the  P 14 
air  r ift  wlille  the  carrier  was  on  a training 
cruise  c»lT  San  Diego  W'e  als<i  dlscns-sed  the 
readiness  condition  of  the  carrier  and  \lspcd 
with  the  carrier  pepionnel 

Tlie  Con-^fe/laflon  has  slgnlfic.xntly  hr. 
proved  Its  i»cpR»nnel  m.innlng  In  the  past 
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jeiu*  U)  d puU\t  uUere  U tis  nov  m&nned  to  M 
perceut  of  allow%nc«»  About  ^ p«r<'«Dt  of 
til*  viAcers  aud  aixIUtact  pemonnet  changed 
Uonng  the  latent  overhaul,  however,  thus 
rreattng  a need  for  extensive  training  to  reach 
a prortclenl  degree  of  readiness.  A major 
problem  Is  tlie  lack  of  adequate  numbers  of 
enlisted  personnel  for  supervisory  and  traln- 
Ir.K  positions  Z 4 and  F b levels)  which 
are  i.eeessar-.  to  rvach  * readiness  prihciency 

We  were  conccrried  to  leam  that  at  the 
time  of  our  visit  only  three  of  twenty  F 14 
ptlots  on  the  Corvstellation  had  ever  fJred 
the  Phoenix  mtssfle,  the  prlnclpa;  weapon 
of  the  P 14  force 

With  regard  to  alr'-raft  readiness,  we  were 
told  that  one  fourth  of  the  P I4s  assigned 
to  the  Con.tfr;/ufl<>n  were  not  even  alviard 
because  of  maintenance  requirements.  An 
additional  percent  of  thiwe  aircraft  aboard 
were  not  fully^  capable  .4  very  serious  prob- 
lem exists  with  the  logistic  supi>ort  . f the 
aircraft  on  the  CoMsfedfafton,  pHriicularly 
with  the  F 14  aircraft.  Over  10  percent  ol  the 
total  mHiii’enanre  man-hours  were  con- 
sumed in  rannlhalii’atlon  of  part.s  from  one 
aircraft  to  support  another  tT.la  is  a very 
coaly  support  pro<’edure.  The  maintenanro 
crewmen  lndl<\tfe  that  a much  higher  per- 
centage of  their  direct  am  raft  timlntename 
g»>es  to  perform  cAnnihall/atlon  acflon.s. 
While  I am  eneoxiraged  at  the  '•can-do**  at- 
titude of  the  ConsfcllnMon  personnel  T be- 
lieve that  Steps  tx>  improve  t .e  marprla!  con- 
dition of  eqxdpment  deserves  mut  h higher 
priority  and  atie^irion 

NWAl  AIR  SrArt'*N,  NoRlH  IM^NU.  X \l  ll' 

We  dLsousije.l  the  reaxUness  of  tlit  S .l^  .i.r 
craft  Hi  the  Anti-Submarine  Warfare  W;n  : 
headquarters  and  were  serloiislv  concerned 
to  find  on  two  recent  Cumpletecl  deployments 
that  this  highly  expensive  and  highly  st>phi.->- 
tlcated  plane  had  full  system  capability  only 
5 and  6 percent  of  *hc  time  Current  deploy- 
ments are  r.liowlng  impTovement.  but  stu*h  a 
low  rate  of  readiness  for  these  expensive  sys- 
tem.s  raises  serious  questions  abt)Ui  the  qua- 
lity of  our  development  program. 

Deaplte  these  pn>blems,  I was  extremely 
fmpresAed  with  the  rapahllitie.s  and  deter- 
mlnatloix  of  uur  military  personnel  to  oper- 
ate these  highly  sophisticated  sys'ems 

(OMMANDta.  NAVAl  AIR  POR1T.R  VAriHC 

We  visited  wt*h  the  CormnandeT  c»f  the 
Naval  Air  Forces-  Ph.  tfl''  to  obtain  an  over- 
all picture  of  the  readP  eas  of  the  Pacific 
Fleet  aircraft  Overall  the  f’dl  sv«»^ems-ra- 
pable  opera*l  -’.al  re.ndj::esH  rate  of  the  F’a- 
clflc  flee*  aircraft  during  the  years  10T4 
Hl76  has  averaged  hetwern  40  and  4o  per 
cent  A major  problem  again  waa  that  '••an 
nlballratlon  of  aircraft  parts  cr>rtsumed  over 
4lX).O00  man-hi-xirs  of  elTorl  flretwlde  between 
July  1975  and  June  I97D  TTila  Is  a tremen- 
doua  wvte  of  manpower  and  money  and  a 
major  indicator  of  tba  problem*  in  reaxlt- 
nea  support  to  then*  aircraft.  Shortages  of 
key  RupervlAifory  (K  6 to  E 9)  enlisted  per- 
sonnel in  the  ma<  hlnlat  ntate.  boiler  techni- 
cian. and  l>oatswaln  mate  sklLs  are  a serloxui 
concern  on  the  aircraft  carriers  In  the  Paclflc 
fleet. 


N'*RT  H 


VI  A VO. 


naval  MR  ptrwoRK  rA<-it.rr\ 
cAi  rr 

At  North  Island  we  visited  tlie  UcAork 
Facility  and  ohaerved  the  overhaul  and  re- 
pair effort*  being  performed  on  aircraft  and 
hellcoptera.  Tli©  workload  at  this  facility 
la  at  80  percent  of  capability  and  it  has  a 
payroll  of  fins  million  while  employing 
•bout  8.800  rJvIMnn  personnel. 

Of  parth  ular  concern  was  the  nhortoge  of 
whit*  collar  supenlaxiry  personnel  It  seems 
that  the  Wage  Ihiard  rat*  Increases  have 
been  slgnincantly  ulgher  ttian  Civil  Service 
pay  increases,  leading  qualified  wag*  board 
employee*  to  avoid  being  prtirnoted  to  while 


collar  supervisory  Jobs  This  issue  shoul.i  i’ • 
exandried  further  by  our  Mimiywor  . ibc.-*;. 
mlttee. 

IbT  MARINE  UIVlalwN  -<aMC  fKNUUi.-N  • *.  i 

W»  dlacu**<«  the  readmeoA  of  the 
C'orp*  u:\Ua  at  Camp  Peudleton  w.’Ji  t'.«- 
C'ommaiid«r  of  th*  1st  Marine  Dlvish  n and 
vUlted  with  unit*  training  In  field  exercievR 
'l*he  major  area  of  ’-T'ru  ern  lii  the  re.iJ  ii: 
of  the  Nt  Marine  Division  h-  ’he  r.ci\l 
more  training  The  Division  app<  ar*  ‘ t>r 
In  a perhxl  of  major  buildup  after  ti.e  \ u \ 
nam  War  and  from  my  ooservat uuu,  tt 
w'ere  ' hard  at " ineir  framing. 

Lite  avec-.i+re  age  of  the  servicenuu  in  Uu 
1st  Maru  e n now  iti’.y  ai  .•! 

and  xr.er  I;4  pc-*ent  of  the  Dlvl.si  ui  t: 
are  30  ;.<-ars  <^;.J  iT-Vt  unL’c-  The  rnrJsKut  j,  ■ 
e\;>er:»-^i'ed  a n:.c  40  per’erit  hr-it-UTU*  r- 
er.iiHtment  ra'e  dtinmr  lJ»''~err.'.er  lind 

One  ' '.aj,  r eqi.i:>m'':',t  problem  wo.'  to 
>>e  wDii  LI  c M»‘.  tiuvc?-,inv  - •.as.  ‘.shuh  : •.  • 
l»e«-n  In  • .pplv  and  whl.T.  l ** 

FUireritiA;  a hiv‘i  fail. ire  rate  b«  u i.«' 

' ra-'/.ed  r«vri  •T'-  i liH'.e  sUi -c  been  l ?•  t 
lhat  the.^e  .•*r..s  have  been  <-urr»'cf*,  i . 

rej'lrtcctncn'  < '.-p.i.r  d di:»**'  iq  - ;. 

nrcnt 

S.....T-  i*!!.;-.,  I ;ncn  lepor.ed  ti  nt  t;*..  : il 
had  .»n  t ppiidututv  tci  fire  -me  e-;,..p 
mer;’.  r'lgued  'o  'heir  -mits  ‘'ti-.h  a-**  :ls:ar- 
^•’.ro'Afrs  fir.d  riu*  I 1W  ann-tH-.k  weapon, 
daring  Lhi-  j-.i-f  xc  .Aith.uitb  the  l>r..  -n 
.inli-Mnk  ijji  'r  --  aj  -mlly ’inxp  •; ‘a  • 

•MMp 'U  I 'r  iM  aifai.'--.  --u'.’.  - 

I)f.  l,  '.-  •-  t .-a.-,  ,1a.  1 ■;  t,  - d- 
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r.:a:;..u:  nava;  • ; ai  •.  • v 

‘A-  viv"..,i  M.r.i;r..L-  '‘a-.a:  Mr  - r. 

•o  ‘btaia  f'liMiet  «lu‘.»  tui  the  ovcr.ilJ  cnu 
fhtlon  cl  the  mtirc  I'ai  inc  Meet  i i li  :i>r- 
crai:  F 4 aa  : i-  ..  at  • : I.  i . .,  !•  . - 

»‘Aflv  -A.in.r.g.  a.;  :'’*  V»  c i.ai.l  *'.i- 

roifcduic-*..  prxU)i«  !j.  < -.i  r’  x 1 ' n ’ v • 

Ion  cxi'-t  ileei-wiur  I.ca  opera 
tlr>nal  rcaditu-'.  i.itc-  ;it'.d  high  i.uinaa../H 
tlon  ralx'S  c.au.'-*’  ! b\  ..  > i-llc^  pnuc.env. 

T*here  ts  a slgnlh.'anc  contra.st  l>etweeii  'lu» 
reiuUneaa  xif  the  older  K 4 aircraft  ialH>ut  80 
perx-ent)  and  that  of  the  newer  F 14s  which 
have  an  op<*raf;onaI  readlne.sR  raf*  »f  tmly 
30  40  percent  and  a full  sywt*m.s-‘-apable  rate 
below  30  t»ercent  The  Navy  need*  p.  decule 
whether  It  l ar.  k.  a*Tpi're  and  if*pfr'. 

tL.fxe  much  mcr«*  . ap.m'.e  air-Taft  Ht  an  . 
ceptab'.e  readi:-^  ra’e  .4l  pre^eji!..  we  a.--- 
n»'t  getting  de;»*iulal)!c  exunbat  p<'W'e'  ;.t 
hugt'  in:*tal  ii.vf uicr.T  m »he  F .4 

Knguie  probleius  have  plagueq  the  E >4 
for  s\>me  time  and  nxiiutlons  have  liecn  , :..a 
m «. •ruing  The  Na\v  is  currently  in  the  se, 
..u  1 .sr  >'f  a fl\ e year  pr'^ikTain  < .>Ht  mg  * . ig 
nulllorv  to  corrxt't  aotii*  of  lhe.‘^e  deficiencies 
by  Impovlng  engine  and  airframe  relinbllUy 
and  survivability,  by  reworking  and  impruv 
ing  the  piano  s strticture.  and  by  prfcnrtng 
ad«lttlonal  spare  parts  Fven  -»<•>.  ilure  Is  a 
wldeepread  belief  that  a wholly  new  engine 
1*  neexled  to  give  the  F 14  the  capatilUty  f>;r 
which  It  waa  de.Mcnexl  Many  of  fhi'Ho  pr-ib 
lem*  might  well  have  been  avoided  by  i>et«er 
Initial  planning  and  a more  canllxtus  tran.sl- 
turn  from  design  to  priwurement 

Aga;n.  I have  the  highest  admirallon  f«*r 
the  pilots  and  enJlsUd  perw>mieJ  who  are 
called  upon  to  operate  and  maintain  theae 
highly  sophtstlrated  aircraft.  Their  tledp-a- 
tlon  despite  persl.stent  equipment  and  supply 
problems  la  highly  commendaMe. 

The  E 2B  early  warning  aircraft  Is  one  of 
the  highly  sophlHilCKted  aircraft  which  Is 
very  difficult  to  maintain  In  an  acceptable 
re*<llnewx  condition  8lnce  l»73.  this  aircraft 
has  reglsterexl  a fxill  systems-capahle  readi- 
ness rate  of  between  30  and  41  percent  The 
Navy  plans  to  rcpla<  e this  aircraft  with  « 
more  curreni  ver‘-l  n.  the  F.  2C.  curly  next 


; . . . •.  . ..  1} 

Wt  ’ e ?•  ;.4c  r E’leet  C*>m- 

nuinrier  at  Ldvco  anil  ‘ecelved  an  excel- 
lent r*'  * »n  the  "arili.c-^  .if  the  surface 

.n  . f 

I'*-  r • 1.  . q-i*e  r Ui  be  from 

shxiriagHfA  in  the  eidl'^Teti  px-i-viimel  nj-ea  We 
were  iulA  ..sril  u..4i  th-  .up<r.  --’ry  E 6 and 
F:  :sm  .evels  a<  re  '.••%«  than  St)  perx-ent  of 

a: ! ).» an.  «*s  i Ju*  a^irt  bn-xed  Her!  mamte- 
• I • • -«ii »S‘J  pxT  « ii* 

. i;..i  U.t-  ijlv.iihJ 

and  I H.1  -.  , i.r-;  ; a . ..inaed  'J 1.© 

h- C problems  with 

hii  •H  i.::-:  TS  uUd  tl  tkitl  f«-©d 

V • - ;i  .--re  ..'frJb..*ed  to  :<•%  than 

-AO  • •.  •:\'-.\r,^-  me  Innovariv© 

'■  'h'u  h..ih-Kr-  ance  prob- 

• • • . ‘ ; ..  . ;ih'  }.r.  'Mhig  full  funding 

of  , u*r:uo.  - purf-A  req.nreinents  for  ship- 
i-'l  - u"  ;.i-.th'..'i:.-r:,  f f.  T .<ele<  fed 
' - 'n  ; irr;  cxt^-ndlng  perlod.s  of 

Nhip  • I.  hi*  A.-f,  ov.-rhiij; 

I .'  ’ h,i.»;  ; f - a.*.-  rcp<irted  at 

al."  it  :>»  p.<r  «v.r  opr>Mth:r.iip.y  ready,  with 
p,  hu.ii,  ca.u-iluj  the  n.»*st  serl- 

hr.i  ioh  I An  '.s  the  .-?:r  :..h  run.  ant 

i-oh*.’**?;'';  ; !■:  ..-vj  •„r:r*  tl  e hL-.'Hllatlon  Of 

- V-  ( :”''••  ' ; : ' • h J'  1.  .-;  ,!4T«  pari*  stip- 
'.ixtn  predl.*te»l  by 
' •••o  _v. Ii sotjrces 

. ..  Itl  ij 

■ ‘ . . 1 . r:x,  W X <j 
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- hv  n •.  ii*ro;  r » m of 

• ■'  • ;'.*l  ; .-rvral  *;  e op- 

h-  r . ..r  .'ur  Miio. tertian 

'■»  ^ ' ••  ppor’  unlty  to  in- 

4 -h  '41  r-h-i  A*-u  the  n-i**hlle  m 

• Mi:  «*t..An  which  we  <ib#.erT*<l 

. voikJ  r»  'f.ul.  .,e-4*.  ----mdiLioii  a*  poaal- 
••rr,  Uic  fa  lat  * e n..!*alie*  hav* 

' •' • • f.  ;•}*■*  lx>catl«wtA.  W* 

I • "-  • *e  .r.-;-:  f»cftX  readjnes*  in 

a.vtpk'-.  ■ h * ►i-'T- 

- ■••x-;:;  i.*  Anq»-ARTras  — 

h . *•  .4;  tx  rs  to  dls- 
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■ -•  - • ih  .1  •«!  uu  the  os*erall 

■'*.  u i hi  . .»  a St)'  !••«•*  ,)f  o\ir  stra- 
ifx-..  fan»---r  ai.d  i. . -•  d the  iiiiAjoT  conmii 

I p<  r.itums  of  the  SU“a.u*gl«'  Air  Command 
.Mu.  h x>f  ihe  dir-  u- n wa*  of  a • la.vtjfted 
i -jt  ,rc  lilt  ‘.hr  oil  w.us  * xirvraely  useful 
to  i!.s  n x>b;  \iuiui-  Ii  .-r..  .-..j-  Insight  Into  the 
sir.4tc.-h:  l--ujerx  wLhit  *1  wf.l  be  I'xjuslderlng 
in  » he  n.onth?.  abeoit. 

M.  ' »M  MCNUAThUNS 

lu  iKUidhui  to  pui.q.  dar  - 'bscrvatloua  and 
specin-'  suggOvStlons  related  to  the  ba.se* 
V ■..'Xlt««<t.  tltcre  are  s«".r:a’.  general  reoi*tn- 
rneuxlutp  whl  h apply  U>  all  Hervlcea  and 
aluuild  help  h>  Improve  overall  rradlnesa. 

1 'Ihe  IVfense  Department  shotUd  oselgn 
A higher  prl-'rl'y  U*  achieving  Improved  reodu 
iieas  and  ‘-h^-uld  moidtor  changes  In  readlnea* 
huli.’.ituj}  tijure  <'l«»»**ly.  h*porta  l«)  senior 
i-iTP  liil.s  arid  to  fkmpTf  .'xe  should  l>e  ajst*m*- 
U/f'l  iiiid  nuule  regtilwly.  such  as  quarterly, 
and  In  stub-  lent  detail  aiid  opprxiprlat* 
f >rmat  s<.  as  to  highlight  problem  areas  In 
aiixllthm  to  unit  rewdlnese,  the  Venice* 
Hlmuid  repot t on  svstem  r^^lnes*  of  tho** 
lf'»ni.s  which  exhibit  scrKnis  or  i>ersiirt*nt 
pi'»hiems  of  manning.  mAlutenAnx^  or 
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supply  One  Hpetnflc  goul  should  t«>  M'dUie 
ihe  caniilball»iitlon  rate  ^>^  alrorafi  pane 

2.  In  icder  to  free  funds  and  pertvuimel  to 
concentrate  on  Improving  readlnese  U»e 
ServUee  should  alow  down  their  purchtu«s 
of  new  ecjulpment  until  tiiey  ‘get  wcH”  in 
ternts  of  readiness  Bpectal  reviews  should 
conducted  of  eilstlng  e<iulpuu-nt  ai^d  com- 
ponents which  are  not  functuming  as  plan- 
ned In  order  U.)  deterndne  those  whlrh  ar** 
not  ct'»l-erfect-ivc  -a  es»entl.U  to  nil*-.su»n  per 
lormance 

3.  Tlie  rresldent  aluuild  de^  laj-*  a ■ >ar 
policy  of  no  dlrerHlone  of  crltlnall>  m*ede<J 
suppllos  to  F<.re1gn  MlllU*ry  t*ales  unless 
ai>a  until  T7  8 forcee  have  achieved  ade- 
quate read!ne»ss  with  rfaqkc**!  to  those  lU-ms 
Tlie  current  problem  la  uot  only  tl:at  ai*me 
forelirn  purchaaers  rts^elve  etjuipment  prl(»r 
to  U-ti  units,  but  also  tliat  skilled  cHintracU»r 
perHonnel  axe  aent  al>mad  to  help  ret  lplenl* 
utilize  U»e  «Hiulpmont 

4 The  IVfensi'  Depar'mcrU  should  re- 
evaluate current  standartL’  of  pr*»liclency  in 
▼lew  of  retluce<l  opportunltlea  Uv  training 
exercises,  flight  hotu^.  and  llve-flrlnirs  of 
weap<*nH  Where  proficiency  has  been  main- 
tained. currKnila  and  tralnlia;  ech<'dule« 
should  be  altered;  but  where  prohcleiu*y  haa 
been  seriously  degrtuled.  mininuim  standar.ls 
should  be  protKieed  and  coet-suvlitg  aJtema- 
ttvee  such  as  the  vise  of  slmulaur.**  and  other 
training  aids  alnnild  be  eK|>loUe<l. 

5.  The  IVpartnietit  of  TVfense  Bl)0\ild 
strengthen  Its  consideration  of  Uie  rella- 
bJUty  and  maintainability  as|>ect8  of  liew 
t.eapous  lu  several  w’ayr 

a Testing  and  pvaJuatJon  of  new  u«*»po’:8 
should  be  dorxe  In  a mannt«r  tliat  is  realistic 
to  operational  conditions  ratlier  than  to  a 
laboratory  environment. 

b 'Hie  Department  should  more  cKs»ely 
review  the  promises  that  are  made  by  oi>n- 
tractora  about  there  features  when  new  pro- 
grants  are  undertaken  aiui  should  inslet  on 
approjjrlate  penalties  as  well  as  boruscs,  de- 
t>endlng  ujK>n  denv>nstraled  iK*rfcrntary«.  If. 
because  of  teohnolf»gli^  dlfllculllee.  the  prt*- 
ferred  readiness  criteria  cai^not  be  met  with 
the  plai\ned  levels  of  reliability  and  main- 
tainability. the  Oongrees  should  be  s«)  ad- 
vised prior  to  the  start  of  production 

c.  The  I>epartment  should  also  reevaluate 
the  actual  renults  of  recent  weapon  systems 
in  ternxs  of  malntablllty  and  reliability, 
comparing  these  results  to  tlie  p»romls«l 
specifications  or  goals  at  the  start  of  the  pro- 
gram If  It  la  dctermlno<l  Uiat  a«v’eptable 
readiness  crlierla  cannot  be  retu'hed  within  a 
reasr>nable  time,  the  conseqvieiu  es  for  meet- 
ing c'peratlonal  coimnltmenta  should  be 
tranunltted  to  the  Committee  Wo  nee<l  be 
assured  bof«)ro  entering  lnU>  prt)duct1on  that 
new  weap<’»iu4  are  as  reliable  and  eftlcleiitly 
maintainable  as  technology  iK-milta  and  as 
high  unit  roots  demand 

d In  order  to  make  the  e anaUHe.-..  the  De- 
partment will  have  to  develop  careful  ways 
of  measuring  the  c^sits  and  benefiUs  of  In- 
cj-caHlng  sophtith  atlon  In  weaponry  over  Its 
life-cycle  so  that  we  can  be  assured  that  ••ur 
true  fighting  capability  Improves  comnien- 
suralely  as  we  rely  ever  more  oj.  udvanced 
te<*hnnlogy 

Pohit  Hir.  Mar<  h 30.  1077 
While  this  report  was  In  the  final  sloges 
of  preparation,  two  developments  o<'c\irred 
which  deserve  sjleelal  mention 

First,  PrcHident  Carter  clume.  tn  his  budget 
amendmeiitn,  to  Increase  funds  riHjueHt<‘d  for 
readiness  try  $duR  million  and  to  slow  down 
the  produclhtn  of  some  weapons  which  have 
been  experiencing  readiness  problems 
Though  I plan  to  review  these  proposals 
carefully,  I welcome  this  comreie  evtden«'e 
of  the  higher  priority  now  placed  orj  Improv- 
ing readiness 

Sec«md,  I have  become  aware  of  a study 


of  VS  .4rmy  unit  reudim-.-wi  reporting  com- 
pleted la*rt  spring  hv  a gr  *up  i-f  ortlc  *Ts  at 
the  Army  War  College’  This  study  baae<i 
up«.n  an  ex'etustvt  w rUlwlue  survey,  con  • 
nriiu  my  own  •'oiiteriut  about  tliv  lep  •rtlng 
system  71. » study  concluded  that  the  Ann., 
tu:‘t  readtnes.s  rep.)rtlng  system  hae  a "p<a>r 
rej.uialUm  for  a.-curacy  and  validity'  . Uiat 
'optlml-vUc  reporting  masks  crlll.-al  pn»b- 
h'n;s  . 11. At  nidt^  • j»eak"  for  regtdar  re|H>rl- 
Ing  dates  at  tiie  losl  of  ' lnefflclenrl<'is  involv- 
ing untrjld  wueled  man-hnurh".  and  Lliat  re- 
porting lacks  ti  system  of  Independent  clita  K£. 
which  could  improve  liis  sltuatiun  It  la  hn- 
)»erallve  that  Uie  Axniy  take  expeditious  av' - 
tlon  to  c<HTect  lhet*e  problems  and  that  oUier 
ServKctfi  also  give  this  problem  close  ecru 
tiny  with  overall  supervision  and  guidance 
from  ‘he  Secretary  of  Defense 

A.TA«HM»..Nr  1-  MlI.rTART  iNSTAnijHTloNS 
VirtrrxD 

(>fTut  Air  Fi<rce  Base  Nebraska— .Siratoglc 
Atr  r4.atimaJtd  Headquarters. 

Fort  Hood.  Texofi — 1st  Cavalry  l>lvlaiA>u, 
2i.d  Army  Division 

Luke  Air  Force  Btww*.  Arizona — I’actlcaJ 
Flchter  Training  Wing 

tMlllaais  Air  F«.rce  Base,  ArlytUm — T:ndef- 
KKuluate  Flying  Training  Wing 

V:s3  ConstellsMon,  Ron  Ihego,  Callft»rula — 
Naval  Aircraft  farrier 

Cai  '.p  PetidleU>n.  California-  1st  Martiic 
Div  tnton 

Naval  Air  3ta*li>n,  Miramar.  Cidlf'-rnla-- 
F ;4  F 4 Airi'raft 

Naval  Air  stal!:*n  North  Island  Callfor- 
ti*a  3A  .Mr«Ta*t 

Naval  .Mr  Re*ear<Ui  Fa«  llltl'»'8.  North  Island, 
CajlforiilH  Hejuvlr  and  Malntenanfe 

Conimaruler  Naval  Aircraft  Pjulftc,  Ran 
Dieg*-.  <‘altfiirnla  I aclftc  Fleet  Aircraft 
Renxllnem- 

Comtnander.  Naval  Surface  Vessels  Fai'lflc, 
San  C'alifortila-  Pacific  Fleet  Ship 

KoHdlnens 

Warren  Air  Force  Bose.  Cheyenne  Wyo- 
ming MlnuUunan  111  Missile 


PRIOVENTTVK  CARDIOLOGY 
PIIOGRAM8 

Mr  PPJRC'Y  Mr  President,  numerous 
studies  have  tx‘en  made  In  recent  years 
of  heart  dlsea.se.  our  Nations  No.  1 
killer  Mfxst  attention  Ls  glveu  to  major 
research  projects  and  meillcal  break- 
throughs Hut  equally  essential  t*-  the 
Implementation  of  prevention  ineUuKi.s 
by  every'  American  throiu?li  hts  or  her 
diet  and  exercise.  One  of  tlie  most  com* 
mendable  developments  In  preventive 
cardiac  care  Is  the  Involvement  of  pri- 
vate Industries  in  emphiyee  health  pro 
gninks. 

There  arc  over  If'O  companies  la  Uie 
Chicago  area  alone  which  offer  jireven- 
tive  cardiology  programs  for  Uielr  em- 
ployee.s.  1 would  like  to  parllcularly 
bring  to  the  attention  of  my  colle«igu0vS 
and  the  public  Standard  Oil’s  medical 
and  environmental  healUi  services  pn>- 
gram  run  under  the  dlretdorslilp  of  I> 
Peter  Wolkonsky. 

I ask  unanimoiLs  consent  that  the  fol- 
lowing articles  on  Dr.  WoIkon.sky's  and 
Slaiuiard  Oil’s  innovative  and  human 
pioneering  of  private  Industries  concern 
for  the  health  of  Its  employees  be 
Iinnt.ed  in  the  Rex  ord.  "Coinprehen.slve 
Me<licine  in  Indu.sti'y."  from  the  bulletin 
of  the  University  of  Chicago  Medical 
Scho<d  and  “ncartwHU’h  on  Standard 
Oil  Hriuss.”  from  the  CTilcago  Tribune 
be  printed  In  Uu*  Rf< ord 


Tiiere  bting  no  abjection.  Uie  inate- 
ilal  wius  onletfd  t4>  be  prmted  In  the 

Ut'  -ikt).  ti;<  lidlOWto 

ilTL.iii  the  t ' Tritj.uif  Max  37  1976] 

A ThtAfiMli.i  f>  FlTNt-S  HCARTWAriff  ON 

'I’op  cxcctuivt*,  at  BlandtkTcl  Oil's  towering 
lit  luiquarUTb  bulUllu^'  t)i.  Michigan  Avenue 
tu'.‘  kept  .n  physl<’t»l  >.'uitdlllon  \uuler  one 
(»I  t.'iC*  ai4>r<  k*ivuii  €k1  lud .i,stiUd  heCLlth  pro- 
gr.i:ii*‘  In  tin-  uatlvm  ia  charge  of  ihr  j)ro- 
grom  tb  Dr  Peter  V^  olivoneky.  the  compHiiy'b 
niertuul  director,  who  obf»frve.->  that  every 
year,  “between  out-  and  three  of  our  |>eople 
died  of  heifcTf  H(la»ka  al  their  desks' 

As  u pnvfMlve  me.v'.ure.  eiupluyeK  .are 
iroatAXl  lu  a < arahw  ntnea-.  luhoral<»ry  ojr 
the  36Ui  tl”ir  U b i-juipi'fxl  with  tehUng 
and  reh«v>}lPaUnn  t-(piipment  uxrangttl  m 
12  tiXercbJe  itaUi-ns  with  hKtp  ropes,  a 
punciUug  btvg  paraUel  bars.  t/«-iUiniiU  and 
ri''Alng  uti»..-.n!.'.e. 

l.vmcli  hi/ure  hud  il.t  exeiuiuves  n.iwd- 
IhK  into  the  lub.  l>ec;iuse  u.s  l»r  Wolk«»nsky 
IXiluta  out.  III.*.’.!,  ti  t)  busy 

durtiig  Uie  worxtMj.'  day  u»  devou*  at\  hour  t<) 
the  prv-giam  “ 

jF<om  Mi-di- 1)0  i-/i  , *vu.':c)mof 

Unlvenuty  of  f2*lu«‘l 

Bprliig  bvjije.  11)  (-i] 

OOMPJU  HI  NMVJ.  MHUlNt  1 .N  iNDC.MhV 

Aalde  from  lU.  bright  red  lo^-r.  the  cn.er- 
gency  hot  "ut-  o:  the  38ih  llov.i  *.f  IU<-  M.u.d- 
urd  OH  Buildutg  look^  hke  nn\  other  tel**- 
phone.  But  it  u»  net  Just  aui'ihcr  j)hnno  It 
brings  n.es)- . of  di-n»  to  btatufards 
medical  depaiui.em  VViKn  U nt.g-.  specl.il- 
bt*.  ru.sli  to  ine  cardio-puimi  i.arj -fi-su;-  na- 
tion car*  an^i  s.*i  Uu-  6i.>p  cKn-k  Tlu*y  are 
ready  u<  i.o.ii.''  *h.i’r  cr  pioUiem  .ivvajt.s 
them. 

The  e!»s  k tolls  thent  t xacily  hi»w  mmh 
time  elap.se>  betv.oeu  U.eir  reveipi  of  the 
emecsf  u-v  fu.;  .w.d  t].«-  n.t/menl  tliey  reacii 
the  patitul:  ->lde  l'i»r  lUhtunce.  they  Lave  to 
rnlnlsU-r  to  a < .»raiu.  art*  -!  victim  within  live 
minute) 

After  that.  Ut>  likely  to  bo  Umj  late,  lliey 
caJi  be  anywhere  In  itie  80-ttoor  building 
within  tw<  and  one  half  mlnutea  When  the 
red  phoiic  bi<und>  Irelght  ©levau*r  41  (the 
only  uuc  In  the  building  that  goee  Irom  the 
top  !i.\;r  H*  the  boiiou.i  Hutoumihaily  lan- 
ee^s  ail  lUl.ir  uiid  ptoreed®  ilirectiv  to 

the  38lh  tbn>r 

i Ilf  111. I i'.lj  pftl  wiih  *le- 

I;  'I  P ' in  I » . 1 I ;n.i  i n ox»  « n mask-. 
f .v  | .tii  ' . drvtgs  nrd  other 

!’  ivj.a*  p.Hi'phe,  1..-.;:  • It  :•  u-.od  ft.un  thre** 

• c.  r«  u au;  •i.:hb  ! i K. natch  bus  not 

}ft  bren  i«  piU'sl  t r it-  luam  Inteudvd  pur- 
tnf  t.'taKin.'.:  f ;n.Uu.  eiitergc ncics 

Ih'.v  fu.fi ,v'  ia  V pr»  «*uvjri-  is  jast  one  of 
n.any  a-pr  ^ =f  t’  s'  < .•rupremuiMve  Medical 
and  V iiv  iroiimcjital  Health  bervu’es  program 
f'f  tlie  Standar^l  t Ml  r-.>ti.puny  (Indiana), 
uudei  the  d.re.'or  «.f  D.  liter  \V^'lkonsky 
While  the  lueilleui  department  is  well 
‘quipped  to  handle  e?'-* '..i  ik  ies.  it  , eared 
t'>.‘!ird  prt  .•'nttrg  then. 

Wi*  want  l«>  help  - ui  euiplojee-.  to  -lay 
nine  and  ptodui’Kf  " Dr  Wokotiskv  >av.s 
We  prui  tifo  preventive  medlelne.'' 

li-rUxllP  examlnatlona  are  tlto  ntalttatay  of 
Uie  me<h('al  program  A thorough  medlcat  his- 
tory Is  taken  An  iniernist  examines  the  etu- 
/>|oy<v,  wb'i  then  (.•■-<•.>  Uirmigh  a ballery  of 
vision  audtometer.  x-r.»y  pulmonary  func- 
tion. blood  cbeinixt rtes.  electrocardb'graph. 
and  other  dlaktnvsUc  tesi>  If  mceasnry.  other 
indicated  tuerllc.vl  tesi>  may  uNo  be  given 
\Vi'  ate  lov'king  h*r  everything  from  gcntl  to 
c'an  » r ■ Dr  Wi  lk.vii}  Ky  says  ' 'nieae  exaxnl- 
nati.'jis  veiv  .I'lU  \in»*over  problems  which 
Die  patient  did  not  km w he  had.  and  which 
can  lie  triui'*d  '1  he-  cunplovee  can  them  ar- 
ra?u:*-  t.  i Die  jm-per  Ki'almeni  for  his 
diN  ivlrr 
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Polmar  speaks 

Speaking  to  three  full-house  audiences  at 
NUSC  recently,  Nonnan  Polmar  discussed 
the  Soviet  naval  tnreat. 

Polmar,  erhtor  of  the  U S.  Navy  section 
of  Jane’s  Fij;htiiig  Ships  from  I96f!  to  1976, 
discussed  the  Soviet  navy  as  an  instrument 
of  national  policy. 

In  adihtion  to  their  role  as  combatants, 
he  said,  "the  Soviets  use  their  ships  on  a 
day-to-d.iy  basis  for  political  presence  and 
confront. ition. 

" lo  be  effective  in  these  roles,  the  ships 
must  be  impressive  to  potential  ad- 
versaries, and  they  are,’’  Polmar  said. 

He  cited  as  an  e.'tample  the  "Kashin" 
cla.ss  guided  missile  destroyers,  which 
with  speeds  of  l!6-.97  knots  are  the  world's 
fastest  ocean-going  ships. 

The  ships  are  powered  by  gas  turbine 
engines  and  first  went  to  sea  in  the  winter 
of  19»i'’-t);!.  In  contrast,  the  U.S.  Navy’s  first 
gas  turbine  ship,  US.SSpruance  (DD-9ti:i), 
went  to  sea  in  1975. 

Polm.ir  also  discu-ssed  the  Soviets’  first 
aircraft  carrier,  Kiev.  The  92S-foot-long, 
36,lKH')-ton  displacement  ship  is  the  largest 
ship  build  by  the  .Soviet  Union,  he  said. 

Kiev,  which  has  no  catapults  or 
arresting  cables,  carries  V.\K  36  Forger 
V/STOl,  aircraft  and  helicopters 

Why  are  the  .Soviets  building  carriers’’ 

"The  U.SSK  has  watched  carrier  num- 
bers .steadily  declining  in  the  fleets  of  the 
U.S  and  its  allies,"  he  said  "Kiev,  with  its 
35-tn  V/.SrOI,  aircraft,  can  tx’  in  the  right 
place  at  the  right  time  to  get  control  of  a 
sitiiition  " 

Main  threat 

The  Soviets’  main  navy  threat,  f’olmar 
said,  consists  of  its  sufirnarine  fleet  and  its 
aircr.ift,  particularly  the  nearly  .300 
Badger  medium-range  bombers. 

The  .Soviet  sub  fleet  includes  340  boats, 
about  thr.'e  times  as  m.iny  as  the  U.S. 
fleet  .\d  lition.illy  . since  the  mid-60's,  the 
numN-r  of  U S yards  bull  ling  nuclear 
submarines  h.is  decline. 1 from  seven  to 
two.  while  Soviet  yar.ls  have  grown  from 
two  to  five,  putting  out  three  times  as 
m.iny  b..ats  .irui'ially  as  the  U .S 

Polmar  cited  Soviet  development  of 
gui'Jed  missile  capabilities  for  sub- 
marine.-., including  Uh’  .Shaddock  .S.SN-31, 
a 250-nautical  mile  ra.ige  mi.ssile  carried 
by  about  10  "Kcho”  clas.s  submarines  ( It  is 
also  carried  by  four  other  classes  of  subs, 
and  by  "Kynda"  and  “Kresta  1 clas.s 
cruisers.) 

.Mthough  the  missiles  must  be  sunace- 
launched  by  the  subs,  the  "Charlie  class 
siihm.irines  each  carry  8 S.SN-7  cruise 
missiles  with  30-nautical  mile  range  ttiat 
ran  N'  launche.t  un.lerwater 

Polm.ir  note. I th.it  .Soviet  Fleet  Ballistic 


on  Soviet  Navy 

Missile  submarines  cari7  about  80il 
strategic  missiles,  compared  to  about  650 
carried  on  U..S.  FB.M  suKs. 

Include.!  in  the  Soviet  fleet  are  33 
"Yankee"  class  boats,  each  carrying  16 
SSN-6  missiles  with  ranges  of  more  than 
1,000  nautical  miles,  and  ten  Delta  I and  II 
class  submarines.  The  latter  carry  1'2  or  16 
SSN-8  missiles  with  ranges  of  about  4,500 
nautical  miles. 

A Delta  submarine  sitting  at  Murmansk 
can  target  all  of  the  northern  portion  of  the 
U.S.,  in  an  arc  extending  south  almost  to 
San  Diego,  Polmar  said. 

He  sai.l  target  detection  for  the  Soviet 
FBM  subs  is  done  by  long-range  Bear  and 
mc.hum-range  Ba.lger  aircraft,  and  by 
two  -^ateUite:;  employ.-.!  for  ixe.in  sui- 
veillance 

Other  fleets 

Polmar  also  dis.?u.s.ied  the  other  ocean- 
going S./viet  fleets : 

1)  the  oceanographic  research  and  in- 
telli.t'-iice  collection  fleets.  The  foniier  is 
the  largest  such  fleet  in  the  world 
de.l',.  ated  to  coilection  of  .scientific  data 
ab.mf  th.'  ocean.s,  and  there  are  about  5.) 
de.h..ate.i  intelligence  collection  ships 
1 A( ; I s . in  the  S.ivi-et  navy. 

2i  s[).ice  trai'king  fleet,  consi.sting  of 

ab. un  50  ships  lused  to  track  space  shots. 
iThe  U S , Polmar  noted,  uses  land-base.! 
tr.icking  fa.'ilitn's  be.'ause  it  has  allies 
ar.iiind  the  w.trld  where  these  facilities  can 
1)0  located  1 These  ships  are  also  used  for 
pi'litii-al  "preseii'-e,"  espt-cially  in  Third 
World  countries,  as  a demonstrati.m  of 
advam.’eil  ,S.,viet  technology 

3 1 mcr.'h-int  fleet  The  .Soviet  merchant 
fle.'t  r.inks  eith.-r  first  of  second  in  number 
of  ve.s.-,i-ls  anil  first  in  total  tonnage, 
cump.iri'.l  to  U.S,  rankings  of  sixth  or 
seventh  and  eighth  to  tenth  in  the  same 
categories. 

"The  ye.ir  1‘I72  w.is  the  critical  ye.ir  in 
whiih  the  U.S  , a sea  power,  was  over- 
taken in  tonnage  by  the  Soviet  Union,  a 
land  power,"  I’olmar  sau!  He  note  1 the 
U.S  merch.int  fleet  conc.mtrat.'s  on 
bud. ling  container  ships,  requiring  spe.ual 
uii/.)ff-loa.ling  facilities  avall.aHe  only  at 

m. ijor  ports,  fevv  of  which  exist  in  Third 
Woi  I'l  countries. 

The  .Soviet  fleet  builds  large  niimb.'rs  of 
roll-on/roll-off  shijis,  which  do  not  require 
any  special  facilities  Not  only  are  they 
iLsefu!  for  cargo,  he  said,  but  they  also 
have  special  heavy-duty  deck  plating  tluit 
allows  them  to  carry  tanks. 

4)  fishing  fleet,  also  the  largest  in  the 
world,  which  combines  trawlers;  mother 
ships  that  clean,  filet,  can  and  p;ick  the 
fish,  and  refrigerator  ships  that  carry  the 
fish  from  the  fisfiing  grounds  directly  to 
market 


People  key  eleiiu-nt 

In  concluding  his  presentation,  Polmar 
said.  "The  key  element  in  any  navy,  theirs 
as  well  as  our  own,  is  the  people,  Soviet 
sailors  are  intelligent  and  highly- 
motivated,  and  very  well  trained. 

"Their  officers  are  also  intelligent  and 
highly  motivated  .Mast  of  them  are  soaso  r 
grandsoiLS  of  naval  officers,  or  party 
niemtx'is.  One  hundred  per  cent  are 
college  graduates;  half  of  ther.i  have 
completed  post-graduate  studies,  many  up 
to  Ph.D.’s  in  naval  science." 

Polmar  noted  the  "increasing 
profe.ssion.ilism"  of  Soviet  navymen 
iThere  are  no  Soviet  counterparls  to  U..S. 
Navy  w..m.'n ),  and  con. -hide. I,  "We  fin.!  tr.o 
m.iny  of  Hu-  curves,  t.)o  many  of  the  key 
[Hunts,  shifting  to  th--  .Soviet  side  of  the 
le.lger” 
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